University College of Southeast Norway 





Structured Query Language 


Hans-Petter Halvorsen, 2016.01.08 


UPDATE clause {UPDATE country Expression 
sv awseSET population = population + 1 


WHERE clause {WHERE name - USA; 


Expression 


Statement 


Predicate 


The Tutorial is available Online: http://home.hit.no/~hansha/?tutorial=sal 


http://home.hit.no/~hansha 


Table of Contents 


TW EOC TOMA UO: SO) ccc cetera ce ctrssaseeearencceaeanaenaeaceaecacaeaaseeetacscresarmencune: 
1.1 Data Definition Language (DDL)............. ccc cecccceseeeeeeseeeseeeneeneness 
1.2 Data Manipulation Language (DML)..............cccceseccessececeeseeeeeeeeees 

2  —INtFOCUCTION TO SQL SErVer.........eccccesseccccceessccccseeeececseesscesseusesessanseseesan 
2.1 SQL Server Management Studio.............ccccceecccsseccessceeeeeeeeneesseeees 

2.1.1 Create a NEW Database. ............ccecccccsssscccsessescceseseeceseeseseessenes 
Dedc2, CUNO acc setececeetens te cecntcescosaeeaserencesantsc sone etacoseoteeeareteciestee 

CREATE TBE soe secret ecnntvrtees st rcatonancenncetenneemncesantennseamenianteaswanwenciaustatse 
3.1 Database MOdelling..............ccccccsccccssccesseccessecceeceseneeceeceeeecesseeesees 
3.2 Create Tables using the Designer TOols............ccccssccssseceeseeeeeeeeeees 
oro eee © | EG Glo) q (id g= | [qh ceeereenr eee ener e ee ce eee a ee ere reer 

Beso PIRI YA ICEY sececeisctncecan ae cencacans.fonneaeosnecadbecatesceounnsanneueseceuesns 
Seo ORIGIN BV oaeirctncec ence cashes acne eacewenennedeseceesns 
3.3.3. NOT NULL/ Required ColUMns ......... ccc eeeeeeeesseeeeeeeeseeeees 
oe UNI va aceteecerterctnces en ecenca cat vqosanceaineeseiundbeqs deaceouansapnedeseceein 
IEC sree eeetsteecercratncesanseacr pace cqosaceaineespenndbeoa desceouennapnedeseceeend 
Spo EEA evaavncio vot asncanueaqeeuieenverweusveteressadaaeasssonenty ta taurenesuesuess 
3.3.7 AUTOINCREMENT or IDENTITY .............cccccccssssssceeceseeeeseeeeeees 

Bi PUTER EABUE a sanssrcsnnvte venereeorasssassvuossveruissebeussoecsapenvioueaestasuveienvernts 

Be AINSI INT © sess ters aseesaounesannasseisnuavacsulersieenrievansencsnevsaseussaseaheramenveentaracss 


BD PANE orseticrantian sesereaoiitonenieersnaneateninesynsrealana ince nageueuetiinnuceium san 


3 Table of Contents 


TN gsc arse esc secre gree esas ret te sec enclose waeiana te vawnenneaoeadoent obesea-aesen-eccbeneatacans 34 
De age erased rasp ee cnc Sear nade cna baer gato cei ede ceisesae eas anne oesdsetted ate eauaeaeosmeteaesetacans 36 
Tek, THE ORDER BY ROW WGI  srosesaccssacccdsnceesercanatecsenntncaduesaemernaccodeneannitannaedasineoaseaeiineadstenien 38 
TD SEL TEC DUSTIN GI a certs ccteeeeencea ese crcete seed ton eats pelea tee ob penaenancweendaneruebacutatereosseccmbeenecheas: 39 
Ded WV WAI CIA S Olan as ccvceenccarsaccentedneparct wnoveeuad eae soeaanaenaaaedersacenianaautateroosseccebeetecheas: 39 
FS CUO S cer cctacarertessen trea pep ncntiey pertain camer pan etisiennadinnaaye mane yeeaneserssancreacentaseunvia namainaunetnena’ 40 
Figo 2. WEE OSTA. aaah apna asreescas cs ors aucuasoesustecnsecunssesstessteeiassessaaseunesuedieaacincineunsaoeataneats 40 
Fi NINOS AU Oia esc apna ecrees ccc os veucurseneuennveausapesciees see sassassauesuessideaatancdpeansaeeaeanets 41 
Faote (BETWEEN OG a0 OL saarcorscteneneavsucsuean vennvecuussessiecsteecesyesiuesaasaverseotetennneaneaatuctanets 41 

DA WNC AS sea cites stented eeneeascnmeosenetalasseasenaceaasueeueette toe unsdecaescentesumeteceasenssasennsanoats 41 
Tio PANID TOR QC OU Ol Sari rater csvinvassveonsscccrassnineserasasinseorreteteventeteeotuesbedeerenigssaiaceemuntaleats 42 
PS SEE CH TOR CaS C rsiccec deepen sins senecselecuiaecmous nents eoeente ae unsdecaesuadeceapteceatensrasenaseneats 43 
PD PNAS eireceeeaceee cess san setendeegete nse conse pacsaeaseaseeocs dents soeette sae sunsdncuassaseieieeeteceatensaseaasaneats 44 
DO OWNS srreecsceeec erence tes pee sete sa treae oe coast ase edie ea esate teacreataes aera nee -ae eeeeccemenneeaesetedane 44 
PeOs DIME OTE SOM OUI a agecsreccnctcotes ce cuenece tan coane ose eusacneveenecyenancenesaaaebacmeaucsieaneeaoesseenenst 45 
BO CTS rae ccenerens geese cree vesaenveea tee tmaseune nea ieaonceisanca ha dosteee eaequeoanas re wersaeracevounesteosmnetiesnent 47 
Bek, AISI COIN IWS pereaetta reece ecenecteranescesacaaecaecemanenseauoetesbencasiarisaioaeentrcnioneaneomeeticunt 47 
Sededs — SUM SINS COMO) Cs acracteer ences we ccetetieacurescs esaeecereacssescsaete a ceeasmeeeauaesiasaweetesennse 47 
Sede2, VMI eI LC ON MM OIVE screteerosceccedseteticacnrencs esacecertneescescsaeteaecetaatee san eosnaeacieceanse 47 

eZ AIAN SS re ceeecrecaae oneesttccieecaecueatuetease acouns ate cuasensitbe ne sdieus atesacnan aa nedtenntanapeccemeatereuastneceass 48 
Bio BUI GIO al. V abla OlGS.ctecznsanaccntearauasencessscocancencnsspaecsinaemenchesnatcnneyaeenansdaennponmiannsdes 49 
A NI cesar cise seni p cena easton oer onsancponas eioeteo ciectsennenseessaancheesapatseca pastes 49 

BF POW COMMU ON, sesesesiecasa roses acing znoanacentc sens cose sansa cecaneencnsspaecsinasmencesassa ceceicsascneiceanconecaeaasase 50 
Ee arate capris vce pom sets etic eas peer onmnnchonas ioeteo aiecesgascsoosscaancheesapatsecs acess 50 
2. AEN aoe ceataeec epee tins eatiessran me ccna sence nsneeeonsnschoeas moet eo aie cteeeiesone-casnchepsapatsees acess 51 
ce NSE ae cirtie ew aticesa etna tis pcndepernsiene ee cenacen sa nena coastschonas eioeteo aieeesenscseosscasncoepsavatseenpeaess 52 


Tutorial: Structured Query Language (SQL) 


4 Table of Contents 
IR SOR ahs cee sectnces can cnenea sat pasa nenctaseote tae abicanannenaedensenusconcnssudemauceeadatneedeiucae: 53 
NON Garret ep amesge clare oate beaten saeeoe acne tee darsaa ences eat sanesseeuesoatecousenes ecacueeeembeestudeteicdeseemee 55 
9.1 Using the Graphical DeSIGNED ............ cece cssecceseccesececenecceeeeeeeeceseseeseuseeeeecesencessneeeagess 56 
10 SEO OOP OI CS ara ers sic decrnpencece a ete Sete oe ctp sparc ogee no eat oatealereceu pase ecte sa danemsceumtmsaieanenst 60 
10.1 NOCOUNT ON/NOCOUNT OFF.............::0cssesssssssssssssssesssesssesssesesssesssessesssesseeseeeeeeens 63 
11 Fr UICC ONG ce hese gre eirecte occ beetueet eee ceecac bance acecectegeeemetereyesaceucesmane Gncaaas <4 oeusacesse-eucesetcieeean 65 
11.1 POU VA FUNC OIA veo teecrace nsec osnctweccsaestbuneseassaipeuseaeeede:anaceseeasee.Ueaciaosasosaceecsauencbeueate 65 
11.1.1 SETS FCNICUIGINS se chascapsennssoaresacsanen ton coesauayesannaesserameacnaus corse videtaceceenaesesioreenents 65 
11.1.2 DaAte7anG TMG FUNCTIONS seicccsssestecassacsapsyscareadeneenecedssancesustesareadsscevessaueecieveuts 66 
11.1.3 Mathematics and Statistics FUNCTIONS .............cccccsessecccesseeeceeeeseeceeseseecenanseees 66 
11.1.4 PVG) ae ssntonsatsensheeeaiasncnoneaneeeeseyaviaeetdrenvicsuaesueiarelerteeuqeivnayeenebeuuetccatiansavnoneereess 67 
11.1.5 COU IN oe scsenckatrahgesunassor nies saencesspuatunpsienshaeayvaeedtenueueriyiapessaorwephicansensearneneun 67 
11.1.6 THe GROUP BY Slaleme i sscccccsavesdecowsassatesuscecsadoransedsdssucnssepuesansadonstvedsavencbeveute 68 
11.1.7 He tel HIN GC AIS 6 oercea tesa coca enecaaantonsauteccieshanesemsesneaycedeantesneaetsanwoudumensenqencteaseens 69 

11.2 WSCC TINIE Gl FUN CUIOINS eeceeatieteneacessctetanvoutease oh enecheienneavesdeantecnaasueaneoudeneaueraensteancecs 70 
12 TNS ONS ice cacerecresererrries onic oe sates a rntencteniensiieosouetae couseeae ont vacte te eacuenns atasua seme ecunenanmeareyanaetacsanes 71 
13 Communication from Other Applications .............cccccsseccseccesseeceseceeeceeeeceeeneeseeeeseecesees 74 
13.1 ON oa sre eatge goes the feces veoncatacct acouncietoaeete oe stesecnonenee uoaaectteuaettecauetereeaieeaeesseeueeen 74 
13.2 NVGROS OVE ENC ON cet tc dec nceoeenceese xan ter ecemetnce tease see nectesennesscodeantouneuneasapencarcaseuaunettanceac 75 
14 PETS ING CS sesrpet setae saceciestnateesesaiesucuesuetenne ccetacae tacos seodedee sa cneceuctsnecchogneceqsueaaaneteneeateieunetaaceaas 77 


Tutorial: Structured Query Language (SQL) 


LIntroduction to SQL 


SQL (Structured Query Language) is a database computer language designed for managing 
data in relational database management systems (RDBMS). 


SQL, is a standardized computer language that was originally developed by IBM for querying, 
altering and defining relational databases, using declarative statements. 


SQL is pronounced /<s kju: ‘el/ (letter by letter) or /‘si:kwel/ (as a word). 


SQL — Structured Query language 


A Database Computer Language designed for Managing Data in 
Relational Database Management Systems (RDBMS) 


Query Examples: 


* insert into STUDENT (Name , Number, SchoollId) 
values ('John Smith', '100005', 1) 


TS- oe Tay, ot) Ly | ae Cc sa 
| i pia ord = OU re 
: este st a ee 


We have 4 different Query Types: INSERT, SELECT, UPDATE and DELETE 





What can SQL do? 


e SQL can execute queries against a database 
e SQL can retrieve data from a database 

e SQL can insert records in a database 

e SQL can update records in a database 

¢ SQL can delete records from a database 


6 Introduction to SQL 


¢ SQL can create new databases 

¢ SQL can create new tables in a database 

e SQL can create stored procedures in a database 

e SQL can create views in a database 

e SQL can set permissions on tables, procedures, and views 


Even if SQL is a standard, many of the database systems that exist today implement their 
own version of the SQL language. In this document we will use the Microsoft SQL Server as 
an example. 


There are lots of different database systems, or DBMS — Database Management Systems, 
such as: 


¢ Microsoft SQL Server 
o Enterprise, Developer versions, etc. 
o Express version is free of charge 
¢ Oracle 
e MySQL (Oracle, previously Sun Microsystems) - MySQL can be used free of charge 
(open source license), Web sites that use MySQL: YouTube, Wikipedia, Facebook 
e Microsoft Access 


¢ IBM DB2 
e Sybase 
e ... lots of other systems 





In this Tutorial we will focus on Microsoft SQL Server. SQL Server uses T-SQL (Transact-SQL). 
T-SQL is Microsoft's proprietary extension to SQL. T-SQL is very similar to standard SQL, but 
in addition it supports some extra functionality, built-in functions, etc. 
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7 Introduction to SQL 


Other useful Tutorials about databases: 


e Introduction to Database Systems 
¢ Database Communication in LabVIEW 


These Tutorials are located at: htto://home.hit.no/~hansha 


1.1 Data Definition Language (DDL) 


The Data Definition Language (DDL) manages table and index structure. The most basic 
items of DDL are the CREATE, ALTER, RENAME and DROP statements: 


e CREATE creates an object (a table, for example) in the database. 

¢ DROP deletes an object in the database, usually irretrievably. 

e ALTER modifies the structure an existing object in various ways—for example, adding 
a column to an existing table. 


1.2 Data Manipulation Language (DML) 


The Data Manipulation Language (DML) is the subset of SQL used to add, update and delete 
data. 


The acronym CRUD refers to all of the major functions that need to be implemented in a 
relational database application to consider it complete. Each letter in the acronym can be 
mapped to a standard SQL statement: 


Create INSERT INTO inserts new data into a 
database 


Read (Retrieve) SELECT extracts data from a database 
UPDATE updates data in a database 
Delete (Destroy) DELETE deletes data from a database 
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2 Introduction to SQL Server 


Microsoft is the vendor of SQL Server. 


We have different editions of SQL Server, where SQL Server Express is free to download and 
use. 


SQL Server uses T-SQL (Transact-SQL). T-SQL is Microsoft's proprietary extension to SQL. T- 
SQL is very similar to standard SQL, but in addition it supports some extra functionality, built- 
in functions, etc. T-SQL expands on the SQL standard to include procedural programming, 
local variables, various support functions for string processing, date processing, 
mathematics, etc. 


SQL Server consists of a Database Engine and a Management Studio (and lots of other stuff 
which we will not mention here). The Database engine has no graphical interface - it is just a 
service running in the background of your computer (preferable on the server). The 
Management Studio is graphical tool for configuring and viewing the information in the 
database. It can be installed on the server or on the client (or both). 


Database Engine 


F.. Microsoft SQL Server Management Studio 


File Edit View Tools ‘Window Community Help 
Di New Query (iy sy GF xd 4 4; 


Object Explorer Object Explorer Details 





Connecty 2 B32 2S ednaz2 2] SB Search 
= =f pe mca (SQL Server 10.0.. | | pcg8235\DEVELOPMENT (SQL Server 10.0.2531 - sa)\Databases\TEST 
- atabases 
# (9 System Databases Name Policy Health State 
+ |§ SCADA ij Database Diagrams 
= |g (i Tables 
+ (39 Database Diagrams Li Views 
= | Tables Synonyms 
# Li System Tables Li Programmability 
a ® + od dbo. CLASS f 5 ice Broke: 
A Service running on the een oe 


« + _ Views 
computer in the background 8 (a Synonyms 
+ | Programmabiity 
# | Service Broker 
* | Security 





A Graphical User Interface to the database used for 
configuration and management of the database 
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2.1SQL Server Management Studio 


SQL Server Management Studio is a GUI tool included with SQL Server for configuring, 
managing, and administering all components within Microsoft SQL Server. The tool includes 
both script editors and graphical tools that work with objects and features of the server. As 
mentioned earlier, version of SQL Server Management Studio is also available for SQL Server 
Express Edition, for which it is known as SQL Server Management Studio Express. 


A central feature of SQL Server Management Studio is the Object Explorer, which allows the 
user to browse, select, and act upon any of the objects within the server. It can be used to 
visually observe and analyze query plans and optimize the database performance, among 
others. SQL Server Management Studio can also be used to create a new database, alter any 
existing database schema by adding or modifying tables and indexes, or analyze 
performance. It includes the query windows which provide a GUI based interface to write 
and execute queries. 


_| 4p Microsoft SQL Server Management Studio (co) [C= fn) 


3 File Edit View Query Debug Tools Window Community Help 
bib Gadd a. 











4a} | SCHOOL ~| 2 Execute > @ ¥Y 358 g° My | GG3/4)| S S| HEE AGE 
Lee * SQLQuery1.sql - P...SCHOOL (sa (52), / 4 ~ x | | Properties vax 
1, ve 4. SQL server | select * from SCHOOL 4 7 Current connection parameters ~ 
= [y PC88235\DEVELOPMENT {SQL Serve + fex|4 | 
=) Lj Databases 
4) Lj System Databases = — — 
oA Sonnac Write your Query here —_e : 
Sam be \ Elapsed time 00:00:00.0270016 
> \iso¥our Database yeurenery Sits 
2 iy SCHOOL inish time ————— JS = = 
¥) gj Database Diagrams Name PC88235\DEVELOF 
= (Sy Tables Rows returne: 4 
¥) (9 System Tables Starttime 20.03.2012 08:28:1! 
4) (J dbo.CLASS State Open 
% © dbo.COURSE 6) Connection 
You fr «& S) dbo.GRADE Connection n PC88235\DEVELOF 
bI 4) ©) dbo.SCHOOL eli. — : E) Connection Details 
Ta @S2 Gi dbo.STUDENT Connection e 00:00:00.0270016 
% © dbo.STUDENT_COURS [S] Results | 5) Messages Connection fi 20.03.2012 08:28:15 
4) ©) dbo. TEACHER _Schoolld — SchoolName Description Address Phone PostCode PostAddress Connection ri 4 
4 ©) dbo. TEACHER_COURS 1 [1 | TUC The best school Telemark NULL NULL NULL Connection s 20.03.2012 08:28:1$ 
+ = Views 2 2 MIT OK School USA NULL NULL NULL Connection s Open 
4 Lj Synonyms _ 3 3 NTNU The second best school Trondheim NULL NULL NULL Display name PC88235\DEVELOB 
4 (aj Programmability 4 4 University of Oslo The thirdbest school Oslo NULL NULL NULL Peay 
%) (gj Service Broker cavername PCRRI3S DEVELOS 
; Gy Storage ieee ie name ae VCVELUEA 
3 ' Server versior 10.50.160 
4) (9 Security atetstmntemeess hnctsine 
5 @ Test 4 The result from your Query Session Traci 
= (gj WEATHERDATA PID ae 
¥) (@ Security Name 
. _ — —— ~ The name of the connection. 
mm Renlicstinn eee Sora ae - a , = cee 
< m > Q 1 le : ACWCI Or « . 
Ready Chi INS 





When creating SQL commands and queries, the “Query Editor” (select “New Query” from 
the Toolbar) is used (shown in the figure above). 


With SQL and the “Query Editor” we can do almost everything with code, but sometimes it is 


also a good idea to use the different Designer tools in SQL to help us do the work without 
coding (so much). 
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2.1.1 Create a new Database 


It is quite simple to create a new database in Microsoft SQL Server. Just right-click on the 
“Databases” node and select “New Database...” 


S: Microsoft SQL Server Management Studio 





File Edit View Debug Tools Window Community Help 
Dl New Query [jy Lh Geld 3 


=ramess a: -_— 


Object Explorer 





Connecty 39 32m 7 fe] 
S) lo PC88235 (SQL Server 10,.0,2531 - sa) 
S C3 Bee 










HLS 
= bg Té 
a Attach... 
(+) Restore Database... 
* Restore Files and Filegroups... 
t) 
Ut) Start PowerShell 
(+) 
+ Reports 
| Secur 
# Sj Serve Refresh 


4 jj Replication 
4 jj Management 








There are lots of settings you may set regarding your database, but the only information you 
must fill in is the name of your database: 


& New Database 
Select a page { : r 

‘=\ Script + Hel 
_* General SS Seip : 
™ Options 
™ Filegroups Database name: 














Owner: <default> 








Database files: 
LogicalName —- File Type Filegroup Initial Size (MB) = Autogrowth 
Rows Data PRIMARY 
_log Log Not Applicable 1 By 10 percent, unrestricted gr 





Connection 


Server: 
PC88235 


Connection: 
$a 


33 View connection properties 


Progress 








> 





Add Remove 
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You may also use the SQL language to create a new database, but sometimes it is easier to 
just use the built-in features in the Management Studio. 


2.1.2 Queries 


In order to make a new SQL query, select the “New Query” button from the Toolbar. 


®.. Microsoft SQL Server Management Studio 


File Ex iew 1) y Debug Tools Window Community Help 

Girewany) Mo ih 

> re. - on oo ge | as (esl - zm 5 | A? 
~]New Query] vf execute pS vy 39 3!) al] 2 89 /63]89 EAL 


Object Explorer ~A xX SQLQuery1.sql ...ING (sa (53))* | Object Explorer Details _ 
Connecty 39 2 wm 7 | select * from CUSTOMER 


S [@ PC88235\DEVELOPMENT (SQL Server 10.0,2531 - sa) 


5 Databases (2) 
+) System Databases 
(+) INVOICING 


# SCADA You write your 











mt 1 SQL Code here 
(+) TEST 
 (j Security 
(9 Server Objects 
(9 Replication 
4) (Jj Management 





< 





Results | [73 Messages| 
Customerld  CustomerNumber LastName FirstName AreaCode Address Phone 
ae a ah tee “5 eauerie Tai tit 
1001 Jackson Smith 45 London 22222222 
1002 Johnsen = John 32 London 33333333 








Your results will 
appear in this 
window 























Ready Ln Col 23 Ch 23 (cr 


Here we can write any kind of queries that is supported by the SQL language. 
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3CREATE TABLE 


Before you start implementing your tables in the database, you should always spend some 
time design your tables properly using a design tool like, e.g., ERwin, Toad Data Modeler, 
PowerDesigner, Visio, etc. This is called Database Modeling. 


Database Design — ER Diagram 


ER Diagram (Entity-Relationship Diagram) 

¢ Used for Design and Modeling of Databases. 

¢ Specify Tables and relationship between them (Primary Keys and 
Foreign Keys) Table Name 

Example: 


Table Name CHAPTER 


PK Chapterld 


BookTitle FK1 | Bookld \ 
Summary ChapterNumber 
ChapterTitle 


Primary Ke 
Primary Key pies | 


Foreign Key 


Relational Database. In a relational database all the tables have one or more relation with each other using Primary Keys 
(PK) and Foreign Keys (FK). Note! You can only have one PK in a table, but you may have several FK’s. 





The CREATE TABLE statement is used to create a table in a database. 
Syntax: 

CINE AM Nellich Weeloles ive 

( 

COLA iene Cleice: i yioe, 

Sour vente 2 cleviea EW SS, 

CO Luin Mens Chevicel EVE, 


) 


The data type specifies what type of data the column can hold. 
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You have special data types for numbers, text dates, etc. 
Examples: 


¢ Numbers: int, float 

e Text/Stings: varchar(X) — where X is the length of the string 
¢ Dates: datetime 

e etc. 


Example: 


We want to create a table called “CUSTOMER” which has the following columns and data 
types: 





Column Name Data Type Allow Mulls 
+ San - 
cane | = 7 
LastName yvarchar(S0) [| 
FirstName yvarchar(S0) [| 
AreaCode int 
Address yvarchar(S0) 
Phone yarchar(20) 
a 


CREATE TABLE CUSTOMER 


( 
CustomerId int IDENTITY(1,1) PRIMARY KEY, 


CustomerNumber int NOT NULL UNIQUE, 
LastName varchar(50) NOT NULL, 
FirstName varchar(50) NOT NULL, 
AreaCode int NULL, 

Address varchar(50) NULL, 

Phone varchar(50) NULL, 


Best practice: 


When creating tables you should consider following these guidelines: 


e Tables: Use upper case and singular form in table names — not plural, e.g., 
“STUDENT” (not students) 
e Columns: Use Pascal notation, e.g., “Studentld” 
° Primary Key: 
o Ifthe table name is “COURSE”, name the Primary Key column “Courseld”, etc. 
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o “Always” use Integer and Identity(1,1) for Primary Keys. Use UNIQUE 
constraint for other columns that needs to be unique, e.g. RoomNumber 
e Specify Required Columns (NOT NULL) —i.e., which columns that need to have data 
or not 
e Standardize on few/these Data Types: int, float, varchar(x), datetime, bit 
e Use English for table and column names 
e Avoid abbreviations! (Use RoomNumber — not RoomNo, RoomNr, ...) 


3.1 Database Modelling 


As mention in the beginning of the chapter, you should always start with database modelling 
before you start implementing the tables in a database system. 


Below we see a database model in created with ERwin. 


STUDENT 
Studentld a 


Classid (FK) 

StudentName 

StudentNumber 

TotalGrade STUDENT COURSE 


Address Studentld (FK) 


Phone F Courseld (FK) 
EMail 


SCHOOL 
mbites COURSE Schoolld CLASS 
Gradeld Courseld SchoolName Classld 
Studentld (FK) CourseName # ec eal Schoolld (Fk) 
acomeie Schoolld (Fk) aeons ClassName 
ire cia BioEren[ehilels seers Description 
PostAddress 
TEACHER_COURSE LEAIER 
Teacherld (Fk) Teacherld 
Courseld (FK) ‘ Schoolld (FK) 
TeacherName 
Description 


With this tool we can transfer the database model as tables into different database systems, 
such as e.g., SQL Server. CA ERwin Data Modeler Community Edition is free with a 25 objects 
limit. It has support for Oracle, SQL Server, MySQL, ODBC and Sybase. 
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Below we see the same tables inside the design tool in SQL Server. 
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File Edit View Query Project Debug Tools Window 











i gir ou? @Gid@ =), New Query 1 re Code Snippets Manager... Ctrl+K, Ctri+B > Do you get an error 
f By Ya | | ? Choose Toolbox Items... if aj|/= 2 . 
External Tools... when trying to 
Connect 3 3 = 7 a) Import and Export Settings. change your tables? 
=) [@ WIN-OVDBU4QRDPI\DEVELOPMENT (‘ stomize... 
5 Oa Databese —_ 
® (gj System Databases = _ 
= ly WEATHE Options ' 
(g Data 
@ Gam Table 4 Environment Table Options 
2 Lam Vie General [7] Overrid . ss ee 
z Syno malas erride connection string time-out value for ta igner 
a Prog updates: 


Documents ie 

Find and Replace Transaction time-out after: 
Fonts and Colors 30 seconds 
Import and Export Settings ; 
Intemational Settings “|Auto generate changescripts § [Jake sure to uncheck 

> Keyboard | Warn on null primary keys this option | 


Startup '¥| Warn about difference detection 
Web Browser 


¥| Warn about tables affected / 
Source Control 
Text Editor | Prevent saving changes that require table re-creation 
Query Execution 


Diagram Options 


Query Results Defauit table views 


Designers 
SQL Server AlwaysOn Launch add table dialog on new diagram 
SQL Server Object Explorer 
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CREATE TABLE 


3.2 Create Tables using the Designer Tools 


Even if you can do “everything” using the SQL language, it is sometimes easier to do it in the 


designer tools in the Management Studio in SQL Server. 


Instead of creating a script you may as well easily use the designer for creating tables. 


Step1: Select “New Table ...”: 


[=] |. Databases 


(+) System Databases 
& tg TEST 
+) Database Diagrams 








R 





Filter 








AHHH 


Start PowerShell 





Reports 


Refresh 
+) Programmability 
+) Service Broker 
+) Security 





+) Security 

# (jj Server Objects 
+) Replication 

(+) Management 


New Table... 


Step2: Next, the table designer pops up where you can add columns, data types, etc. 





Column Name Data Type 
= ae - 
need | = 
LastName varchar{S0) 
FirstName yarchar(50) 
AreaCode int 
Address varchar(S0) 
Phone varchar{20) 


Allow Mulls 


OWN sOOOO 


In this designer we may also specify Column Names, Data Types, etc. 


Step 3: Save the table by clicking the Save button. 


3.3 SQL Constraints 


Constraints are used to limit the type of data that can go into a table. 
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Constraints can be specified when a table is created (with the CREATE TABLE statement) or 
after the table is created (with the ALTER TABLE statement). 


Here are the most important constraints: 


e PRIMARY KEY 


e NOT NULL 

e UNIQUE 

e FOREIGN KEY 
e CHECK 

e DEFAULT 

e IDENTITY 


In the sections below we will explain some of these in detail. 


3.3.1 PRIMARY KEY 


The PRIMARY KEY constraint uniquely identifies each record in a database table. 


Primary keys must contain unique values. It is normal to just use running numbers, like 1, 2, 
3,4, 5, ... aS values in Primary Key column. It is a good idea to let the system handle this for 
you by specifying that the Primary Key should be set to identity(1,1). IDENTITY(1,1) means 
the first value will be 1 and then it will increment by 1. 


Each table should have a primary key, and each table can have only ONE primary key. 
If we take a closer look at the CUSTOMER table created earlier: 


Cia AMIE IVAN, | (CUS IMO) MUA IE: | 

( 
Customerld int IDENTITY(1,1) PRIMARY KEY, 
Customer amie tasentew Olah Ui Uh OW 
beaceNane varchar (S50) NCL NULL, 
PabvasieNamemuianae ici o 0) NiO sNIUIE iE 
AreaCode int NULL, 
Address varchar(50) NULL, 
Pinte mewn ea a@ Wome cs) 0)) aU Ini 

) 

GO 


As you see we use the “Primary Key” keyword to specify that a column should be the 
Primary Key. 





CustomerNumber LastName FirstName AreaCode Address Phone 


Primary Keys must contain unique 





Customerla 


Neen eee eee e eee ee eee eeeeeeeeeeeee 


numbers like this 
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Setting Primary Keys in the Designer Tools: 


If you use the Designer tools in SQL Server, you can easily set the primary Key in a table just 
by right-click and select “Set primary Key”. 





PC88235\DEVELOP...EST - dbo.SCHOOL* X [i@)jtagStelei(aalic tt 
Column Name Data Type Allow Nulls 


oeeeeee 








§ = Insert Column 
Delete Column 
Relationships... 
Indexes/Keys... 
Fulltext Index... 

XML Indexes... 
Check Constraints... 


SSESS88O00 


dat fy 


= 
z 
-_~- 








| 


Spatial Indexes... 


Generate Change Script... 





i oe 


Properties Alt+ Enter 


The primary Key column will then have a small key ¥ in front to illustrate that this column is 
a Primary Key. 


3.3.2 FOREIGN KEY 


A FOREIGN KEY in one table points to a PRIMARY KEY in another table. 


Example: 


CLASS 
SCHOOL | Column Name Data Type Allow Nulls 








Column Name Data Type Allow Nulls G Classid int 
@ Schoolld int Schoolld int 


SchoolName yarchar(50) ‘a ClassName varchar(S0) 


Description yarchar( 1000) 


O 


Description yarchar( 1000) 
Address yarchar(50) 
Phone yarchar(S0} 
PostCode yarchar(50) 
PostAddress yarchar(50) 











ORNS 














We will create a CREATE TABLE script for these tables: 
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SCHOOL: 


Cina AU) AVS eld, Sia Cg 
( 
SchoolId int IDENTITY(1,1) PRIMARY KEY, 
SeCnoolName Vverenar( 50) .NOl WNULE UNITOUE, 
DeSecripeton varchar (1000) NUM, 
Address varchar(50) NULL, 
Piaeme mace @ eames) 0) NU lal 
POSPCOde” Vecremate oO) NULIG, 
POStAedcess VacCchar (a0) NULL, 
) 
GO 


CLASS: 


CREATE TABI VGLASSs 
( 
ClassId int IDENTITY(1,1) PRIMARY KEY, 
SchoolId int NOT NULL FOREIGN KEY REFERENCES SCHOOL (SchoollId), 
ClassiName™ varenare( 50) NOr NULESUNTOUE, 
Description varchar(1000) NULL, 


) 
GO 


The FOREIGN KEY constraint is used to prevent actions that would destroy links between 
tables. 


The FOREIGN KEY constraint also prevents that invalid data from being inserted into the 
foreign key column, because it has to be one of the values contained in the table it points to. 


Setting Foreign Keys in the Designer Tools: 


If you want to use the designer, right-click on the column that you want to be the Foreign 
Key and select “Relationships...” : 
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Object Explorer Details 





Column Name Data Type Allow Nulls 
@ ClassId int rr] 
a 
P Set Primary Key a 
7 Insert Column 
Delete Column a 


R=] Indexes/Keys... 


XML Indexes... 

Check Constraints... 
Spatial Indexes... 
Generate Change Script... 


Properties Alt+ Enter 





The following window pops up (Foreign Key Relationships): 


Selected Relationship: 


FK_CLASS CLASS* Editing properties for new relationship. The ‘Tables And Columns 
Specification’ property needs to be filled in before the new relationship will be 
accepted. 


(General) @ 4 
Check Existing Data On Creati Yes ay 


Tables And Columns Specific 
Foreign Key Base Table CLASS 
Foreign Key Columns ClassId 





Primary/Unique Key Base CLASS 





Identity 
(Name) FK_CLASS_CLASS 
Description 


Table Designer 











Click on the “Add” button and then click on the small “...” button. Then the following window 
pops up (Tables and Columns): 
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Tables and Columns 


Relationship name: 


FK_CLASS SCHOOL 


Primary key table: Oo Foreign key table: 2 


SCHOOL CLASS 


Schoolld y Schoolld 


h f 


select Primary select Foreign 
Key Column Key Column 





Here you specify the primary Key Column in the Primary Key table and the Foreign Key 
Column in the Foreign Key table. 


3.3.3. NOT NULL / Required Columns 


The NOT NULL constraint enforces a column to NOT accept NULL values. 


The NOT NULL constraint enforces a field to always contain a value. This means that you 
cannot insert a new record, or update a record without adding a value to this field. 


If we take a closer look at the CUSTOMER table created earlier: 


CG AMIE ANE | CUS ARO) MUTE | 
( 
Cols Gomlese ic! aici LIDIINOPILaD Ne (1 IL) EIR IME Nee NC 
CustomerNumber int NOT NULL UNIQUE, 
LastName varchar(50) NOT NULL, 
FirstName varchar(50) NOT NULL, 
AreaCode int NULL, 
Address varchar(50) NULL, 
Phone varchar(50) NULL, 


Tutorial: Structured Query Language (SQL) 


22 CREATE TABLE 


We see that “CustomerNumber”, “LastName” and “FirstName” is set to “NOT NULL”, this 
means these columns needs to contain data. While “AreaCode”, “Address” and “Phone” may 
be left empty, i.e, they don’t need to filled out. 


Note! A primary key column cannot contain NULL values. 


Setting NULL/NOT NULL in the Designer Tools: 


In the Table Designer you can easily set which columns that should allow NULL or not: 


/PC88235\DEVELOP...EST - dbo.SCHOOL x [eiteaattieatene 











Column Name Data Type 
™ School —————— : = 

poe arewes Saceieae a 
Description varchar(1000) 
Address varchar(50) 
Phone varchar(50) 
PostCode varchar(50) 
PostAddress varchar(50) 








3.3.4 UNIQUE 


The UNIQUE constraint uniquely identifies each record in a database table. The UNIQUE and 
PRIMARY KEY constraints both provide a guarantee for uniqueness for a column or set of 
columns. 


A PRIMARY KEY constraint automatically has a UNIQUE constraint defined on it. 


Note! You can have many UNIQUE constraints per table, but only one PRIMARY KEY 
constraint per table. 


If we take a closer look at the CUSTOMER table created earlier: 


CREATE EAB hE sCUS TOMER) 

( 
Cus comes lel migie IDE NIIP (iL) IR UMUC ep 
CustomerNumber int NOT NULL UNIQUE, 
LastName varchar(50) NOT NULL, 
HiestName vaerecnarc(s0)  NOl NULL, 
AreaCode int NULL, 
Address varchar(50) NULL, 
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PHOMew Viete mate (oO) NW ihley 
GO 


We see that the “CustomerNumber’” is set to UNIQUE, meaning each customer must have a 


unique Customer Number. Example: 








LastName FirstName AreaCode Address Phone 
Smith John 12 Califorma 11111111 
Jackson Smith 45 London 22222222 
Johnsen John 32 London 33334333 






Customerld  ustomerNumbe 
1 1000 


1001 









VEE eee EE Ee EE EEE EEE EERE EEEEEE® 





Setting UNIQUE in the Designer Tools: 


If you want to use the designer, right-click on the column that you want to be UNIQUE and 
select “Indexes/Keys...”: 





PC88235\DEVELOP...EST - dbo. SCHOOL & Qi@)jitadSie)Gi(gelie i 











Column Name Data Type Allow Nulls 
@ Schoolld int rr] 
D> Sisal it elt: Saas = 
= ? = Set Primary Key 
Description : 


Insert Column 


Address 
YW Delete Column 


Phone 
+= Relationships... 


a “ED Indexes/Keys, 
PostAddress _— ~ 


se Fulltext Index... 
all XML Indexes... 
Check Constraints... 
2x] Spatial Indexes... 
qj Generate Change Script... 





Alt+ Enter 





Properties 


Then click “Add” and then set the “Is Unique” property to “Yes”: 
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Indexes/Keys | P | | <i | 


Selected Primary/Unique Key or Index: 





Ix_SCHOOL* Editing properties for new unique key or index. 
PK_SCHOOL 


a (General) 
Columns Schoolld (ASC) 
Is Unique Yes 


Type 


Description 

Table Designer 

Create As Clustered No 

Data Space Specification PRIMARY 
» Fill Specification 























3.3.5 CHECK 


The CHECK constraint is used to limit the value range that can be placed in a column. 


If you define a CHECK constraint on a single column it allows only certain values for this 
column. 


If you define a CHECK constraint on a table it can limit the values in certain columns based 
on values in other columns in the row. 


Example: 


CREATE PAB TE CUSTOMER | 
( 
Cus cemieie el sige IIDIINSPILSE Se (1 I) EIR IMR lech 2 
CustomerNumber int NOT NULL UNIQUE CHECK (CustomerNumber>0) , 
LastName varchar(50) NOT NULL, 
le ieSeiNenns weveeleere (50) INCI INOBLIE- 
AreaCode int NULL, 
RaGreSss, Vvaseracis0) NULL, 
Phiene tw varcenar (a0) NULL, 
) 
GO 


In this case, when we try to insert a Customer Number less than zero we will get an error 
message. 


Setting CHECK constraints in the Designer Tools: 


If you want to use the designer, right-click on the column where you want to set the 
constraints and select “Check Constraints...” : 
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Column Name Data Type Allow Nulls 
@ Customerld int rr 
CustomerName varchar(50) rr] 





> tei ay = 
Prva % Set Primary Key 
Phone qa Insert Column 
ieee Delete Column 
sei tala 355 Relationships... 
ao B=) Indexes/Keys... 
=) 


Fulltext Index... 
XML Indexes... 
Spatial Indexes... 


az 
m 


= 
Be i 
a= 


Generate Change Script... 
Properties Alt+ Enter 





Selected Check Constraint: 


CK_CUSTOMER* Editing properties for new check constraint. The ‘Expression’ property needs 
to be filled in before the new check constraint will be accepted. 





Expression 


(Name) CK_CUSTOMER 
Description 
4 Table Designer 
Check Existing Data On Creati Yes 
Enforce For INSERTs And UPC Yes 





Enforce For Replication Yes 








In the Expression window you can type in the expression you want to use: 
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Check Constraint Expression 


Expression: 


CustomerNumber>0 


3.3.6 DEFAULT 


The DEFAULT constraint is used to insert a default value into a column. 


CREATE TABLE 





The default value will be added to all new records, if no other value is specified. 


Example: 


CREATE TABLE [CUSTOMER] 


( 


) 
GO 


CuSeOneele win eel DENT ei) ) SPR PMAR VS hn G, 
Cluis comer timlecie sige INCA INWIiIi, JUIN S: - 
beaceleanes Vvacehare(s0) NOL Ulin, 

lm iliesreNeines weneelacie (50) INOaR  INUILIE- 

Country varchar(20) DEFAULT 'Norway', 
AreaCode int NULL, 

Address varchar(50) NULL, 

Phone varcehar(s0) NULL, 


Setting DEFAULT values in the Designer Tools: 


Select the column and go into the “Column Properties”: 





Column Properties 





@== |Z — 

a (General) 
(Name) Country 
Allow Nulls Yes 
Data Type varchar 
Norway 
Length 50 
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3.3./ AUTOINCREMENT or IDENTITY 


Very often we would like the value of the primary key field to be created automatically every 
time a new record is inserted. 


Example: 


CIMGAvbd INE iaI, Cus IO MIE IR 

( 
CustomerId int IDENTITY(1,1) PRIMARY KEY, 
CUS come Nomlssie aioe INOW INUIbIn UNICOUIE 
LastName varchar(50) NOT NULL, 
PiteSstName vaeroenare (50) SNOT NUL, 
AreaCode int NULL, 
INGOTS Sener lacie (a0) INOUE Is 
Phone varchar(50) NULL, 

) 

GO 


As shown below, we use the IDENTITY() for this. IDENTITY(1,1) means the first value will be 1 
and then it will increment by 1. 


Setting identity(1,1) in the Designer Tools: 





We can use the designer tools to specify that a Primary Key should be an identity column 
that is automatically generated by the system when we insert data in to the table. 


Click on the column in the designer and go into the Column Properties window: 


Column Properties 





24 
Data Type int 
Default Value or Binding 
4 Table Designer 
Collation < database default> 


» Computed Column Specification 


Condensed Data Type int 
Description 
Deterministic Yes 


DTS-published No 
» Full-text Specification No 


Has Non-SOL Server Subscriber No 





4 Identity Specification 


(Is Identity) Yes 


Identity Increment 
Identity Seed 


naexadie 


Is Columnset No 


Is Sparse No 
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3.4ALTER TABLE 


The ALTER TABLE statement is used to add, delete, or modify columns in an existing table. 


To add acolumn in a table, use the following syntax: 


ANOVUELR AVE Gib Celolbe ives 
ANDI Co llihimie Gems Cleieen OS 


To delete a column in a table, use the following syntax (notice that some database systems 
don't allow deleting a column): 


PMUNEIS, SLI elo lies iveuqre 
DROP COLUMN co funn ireme 


To change the data type of a column in a table, use the following syntax: 


PMUIUELR (Ub Belo lke evils 
AMES (COIIUMIN Cre k imo enn Clave yjoe 


If we use CREATE TABLE and the table already exists in the table we will get an error 
message, so if we combine CREATE TABLE and ALTER TABLE we can create robust database 
scripts that gives no errors, as the example shown below: 


Ie WOK Erosies (seliece ~~ wien Cloo,sveCloleces wider acl = coyeee ouch” (CUSMOMaR || /)) etal 
OBJECT PROPERTY (id, N fsUserlablea™) == 1) 
Chr ATE EAB i esi @Minun 
( 
Customer la =int PRIMARY KEY, 
CustomerNumber int NOT NULL UNIQUE, 
LastName varchar(50) NOT NULL, 
FirstName varchar(50) NOT NULL, 
AreaCode int NULL, 
Address varchar(50) NULL, 
Phone varchar (50) “NUL, 


GO 

i Epc s (Se lece —" cmon Clooseysecoluhins Wwhicite isel = oloyiccic velN) LCUSMOMs ||") etcrel 
OBJECTPROPERTY (12d, N*isUsertabie') = 1 anc meme = "Customerid’ ) 

ALLER TABLE CUSTOMER ALTER: COLUMN Customer ia Tat 

Else 

ALTER TABLE CUSTOMER ADD CustomerlId int 

GO 

 ~ocieies (selece “ wieom cloossvecoliumns Whicictes el = Glee. hell! [CUS Mommas) “9 elie 
OBJECTPROPERTY (id, N'IsUserTable') = 1 and name = 'CustomerNumber') 


ALTER TABLE CUSTOMER ALTER COLUMN CustomerNumber int 
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Else 
ALTE TABLE CUSTOMER ADD CustomerNumber ant 
GO 
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The INSERT INTO statement is used to insert a new row in a table. 
It is possible to write the INSERT INTO statement in two forms. 


The first form doesn't specify the column names where the data will be inserted, only their 
values: 


IEINES HE ALN) eelollie, ineine 
VALUES MivclucliP es vyoliieZ a veliule sya.) 


Example: 


INGHIR INO CUSWOMIER WARGmS (1000. “Smaiia’, "gohia?, 12, 
MAldtomnie?, “igliii.") 


The second form specifies both the column names and the values to be inserted: 


INS INO tebsle memes (columnl, ecolumaz, column, ..} 
NOMEOMRS webbie “seek, 2 5 veel see) 


This form is recommended! 
Example: 


INsSERE  INRO CUSTOMER (CustomercNumben,  NastNane,  HPumsuNnene, {neacode, 
Address, Phone) 
VSO OPER So we ONOO ae Siamelas oe Clan lA Ocul ieonciahey) po SILI 


Insert Data Only in Specified Columns: 


It is also possible to only add data in specific columns. 
Example: 


DNSER LE INR CUSTOMERS (CustomeeNumoen,  laceNaenc,  blre eNiemne) 
WONIOIR SS —(S IONOGh YY Sianeli ! rolaiar } 


Note! You need at least to include all columns that cannot be NULL. 


We remember the table definition for the CUSTOMER table: 
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Column Name Data Type Allow Nulls 


SEER EEE EERE EERE EERE EEE EEEEEEEEE EEE E HEHE HEHE EEEEEE HEHE EEE E EEE 


ri? : Customerld : int C] 
== = 5 
LastName yarchar(50} [| 
FirstName yarchar(50} [| 
AreaCode int 
Address varchar(50) 
Phone yvarchar{20)} 

LI 


i.e., we need to include at least “CustomerNumber”, “LastName” and “FirstName”. 
“Customerld” is set to “identity(1,1)” and therefore values for this column are generated by 
the system. 


Insert Data in the Designer Tools: 


When you have created the tables you can easily insert data into them using the designer 
tools. Right-click on the specific table and select “Edit Top 200 Rows”: 


=) gj Tables 

=) Lj System Tables 
& Lj FileTables 

& LJ dbo. AUTHOR 
= &] dbo.BOOK 

= ©) dbo.BOOK_LIBRARY 
= LJ dbo.CATEGORY 
= -J dbo.CHAPTER 
e © ERS: 
=) &) dbo.LIBRARY 
=) £) dbo.LOAN 






New Table... 
Design 







& [) dbo.PUBLISHE Select Top 1000 Rows 
a Ge dbo.RATING Edit Top 200 Rows 
& Lj Views 
Script Table as > 


=) Lj Synonyms 
) Lj Programmability 





View Dependencies 





LOP...- dbo.CUSTOMER >< 


33\VDEV Object Explorer Details 
Customerld CustomerName CustomerNu... Address Phone PostCode PostAddress EMail Country 




















la | Bill Clinton 1000 NULL NULL NULL NULL NULL NULL 
2 Jens Stoltenberg 1001 NULL NULL NULL NULL NULL NULL 
3 Barak Obama 1002 NULL NULL NULL NULL NULL NULL 
* NULL NULL NULL NULL NULL NULL NULL NULL NULL 
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SUPDATE 


The UPDATE statement is used to update existing records in a table. 
The syntax is as follows: 

WIE DAI welo Le iene 

SEE secon —=velne ee umm Z =e Ine 


MGI: Sout COLUM Sonne Welle 


Note! Notice the WHERE clause in the UPDATE syntax. The WHERE clause specifies which 
record or records that should be updated. If you omit the WHERE clause, all records will be 
updated! 


Example: 
update CUSTOMER set AreaCode=46 where CustomerlId=2 
Before update: 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 1000 Smith John California 11111111 
2 2 1001 Jackson Smith C5 ) London 22222222 
3 3 1002 Johnsen John London 33333339 


CustomerNumber LastName FirstName AreaCode Address Phone 


1 1000 Smith John California 11111111 
an? 1001 Jackson Smith C45) London 22222222 
3 3 1002 Johnsen John London 33333339 














Address Phone 
California 11111111 
London 22222222 
London 33333333 





FirstN ame 
John 
Smith 
John 


Last ame 
Smith 


Jackson 


CustomerNumber 
nictnnhinihtond : ee 
Se a 
1002 Johnsen 


+> So make sure to include the WHERE clause when using the UPDATE command! 
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Update Data in the Designer Tools: 


The same way you insert data you can also update the data. Right-click on the specific table 
and select “Edit Top 200 Rows”: 


= Tables 

System Tables 
FileTables 
—] dbo. AUTHOR 
—] dbo.BOOK 
—] dbo.BOOK_LIBRARY 
—] dbo.CATEGORY 
=] dbo.CHAPTER 
8 dbo.CUSTOMER 
—] dbo.LIBRARY 
—] dbo.LOAN 


GH & B& 








(+) 


New Table... 
Design 


(+) 






(+) 






m& ©) dbo.PUBLISHEF Select Top 1000 Rows 
a =] dbo.RATING Edit Top 200 Rows 
# Views : 
Script Table as > 


=) Lj Synonyms 
=) Lj Programmability 





View Dependencies 


Then you can change your data: 









| Object Explorer Details _ : : ees . 
Address Phone PostCode PostAddress 








Customerld CustomerName CustomerNu... 





EMail Country 





la | Bill Clinton 1000 NULL NULL NULL NULL NULL NULL 
2 Jens Stoltenberg 1001 NULL NULL NULL NULL NULL NULL 
3 Barak Obama 1002 NULL NULL NULL NULL NULL NULL 
* NULL NULL NULL NULL NULL NULL NULL NULL NULL 
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6 DELETE 


The DELETE statement is used to delete rows in a table. 
Syntax: 


BINS, IMINO elo les inven 
WERE Some eo hums Ome eva uc 


Note! Notice the WHERE clause in the DELETE syntax. The WHERE clause specifies which 
record or records that should be deleted. If you omit the WHERE clause, all records will be 


deleted! 


Example: 


Cetet oer ones ROU haiinewaemC lic memetaihe —— 


Before delete: 











Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
1 1 1000 Smith John 12 California = 11111111 
2 2 1001 Jackson Smith 45 London 22222222 
3 3 1002 Johnsen John 32 London 33333333 

After delete: 

Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
i 1000 Smith John 12 California 11111111 
2 3 1002 Johnsen John 32 London 33333333 





Delete All Rows: 


It is possible to delete all rows in a table without deleting the table. This means that the 


table structure, attributes, and indexes will be intact: 


Dis IMISOME elo ls inenioe 


Note! Make sure to do this only when you really mean it! You cannot UNDO this statement! 


Delete Data in the Designer Tools: 


You delete data in the designer by right-click on the row and select “Delete”: 
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»\DEVELOP...- dbo. CUSTOMEF Object Explorer Details 
Customerld CustomerName CustomerNu.. Address Phone PostCode 
Bill Clinton 1000 NULL NULL NULL 
Jens Stoltenberg 1001 NULL NULL NULL 
; 1002 NULL NULL NULL 
ee ULL NULL NULL NULL 
Ctrl+X 
Ctrl+C 
Ctrl+V 








Properties Alt+ Enter 
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The SELECT statement is probably the most used SQL command. The SELECT statement is 
used for retrieving rows from the database and enables the selection of one or many rows or 
columns from one or many tables in the database. 


We will use the CUSTOMER table as an example. 


The CUSTOMER table has the following columns: 


Column Name Data Type Allow Nulls 

= Ce = - 
coieeuee | ann = 
LastName yvarchar(S0} [| 
FirstName yvarchar(50) [| 
AreaCode int 
Address varchar(50) 
Phone yvarchar{20) 


The CUSTOMER table contains the following data: 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 : 1000 Smith John 12 California = 171111111 

2 2 1001 Jackson Smith 45 London 22222222 

3 3 1002 Johnsen John 32 London 33333333 
Example: 


select * from CUSTOMER 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 1000 Smith John 12 Califomia 11111111 
2 2 1001 Jackson Smith 45 London 22222222 
3 3 1002 Johnsen John 32 London 33333333 


This simple example gets all the data in the table CUSTOMER. The symbol “*” is used when 
you want to get all the columns in the table. 
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If you only want a few columns, you may specify the names of the columns you want to 
retrieve, example: 


select CustomerlId, LastName, FirstName from CUSTOMER 





Customerld LastName FirstName 
= Secetahehctcel : a: 7 
; E Teco ee = a 
3 2 Johnsen John 





So in the simplest form we can use the SELECT statement as follows: 
SSlecr <COLvINN Melnles> iio <ceole memes 

If we want all columns, we use the symbol “*” 

Note! SQL is not case sensitive. SELECT is the same as select. 


The full syntax of the SELECT statement is complex, but the main clauses can be summarized 
as: 


SGC 1h 
[Ai | (UE SaMIONC I | 
[Woe | Gxoressiom | [PERCH] | Wie UIs | | 
sGlocr kasi [| LINWO ine welolke | 
[ NCM “celsle Sources || | Windia, Soeuccl Comeieom | 
| GINOWIE Ie Cieobio loy Sxpcoss Lom | 
| WIIG serch Comecllirle cn | 
[ OINIDIMIS lei Creche GxpicosSom | BSC | Die | | 


It seems complex, but we will take the different parts step by step in the next sections. 


Select Data in the Designer Tools: 


Right-click on a table and select “Select Top 1000 Rows”: 


“i Constraints 
Li Triggers 
Li Indexes 
Li Statistics 


= (49 Tables 

% (39 System Tables 
(a FileTables 
=] dbo.AUTHOR 
=] dbo.BOOK 
=] dbo.BOOK_LIBRARY 
=] dbo.CATEGORY 
=] dbo.CHAPTER 
5 
"J dbo.LIBRARY New Table... 
J dbo.LOAN Design 


=] dbo.PUBLISHER Select Top 1000 Rows 


on em Edit Top 200 Rows 
+) Lj Views : 
3) Ga Synonyms Script Table as > 


4] Lj Programmability View Dependencies 
+) (Jj Service Broker 
—_ fen fn Fiill-Tevt indey 


+) & 


ie) te) Le! 





+ Fw & 








The following will appear: 
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SELECT 


SQLQueryl.sql - PC...88235\hansha (54)) Object Explorer Details 





- [****** Script for SelectTopNRows command from SSMS ******/ | 


=|SELECT TOP 1000 [CustomerId] 
» [CustomerName ] 
, [CustomerNumber ] 
, [Address ] 
» [Phone] 
» [PostCode ] 
, [PostAddress ] 
» [EMail] 
» [Country ] 

FROM [LIBRARYSYSTEM] . [dbo]. [CUSTOMER] 











Customerld CustomerName §§ CustomerNumber Address Phone PostCode PostAddress EMail Country 
7 prineroabhndaie coe or aT ar TiaaE i eT 
a ee on ee ae = TTT 
2 3 Barak Obama 1002 NULL NULL NULL NULL NULL NULL 


A Select query is automatically created for you which you can edit if you want to. 


7.1 The ORDER BY Keyword 


If you want the data to appear in a specific order you need to use the “order by” keyword. 


Example: 


select * from CUSTOMER order by LastName 


Customerld 





CustomerNumber LastName FirstName 
1 = 1001 Jackson Smith 
: gE seus cap i ie 
3 1 1000 Smith John 


You may also sort by several columns, e.g. like this: 


select * from CUSTOMER order by Address, 


AreaCode Address Phone 

45 London 22222222 
32 London 33333333 
12 California = =11111111 


LastName 





Customerld CustomerNumber LastName FirstName 
1 1000 Smith John 
| i eae ee 
3 3 1002 Johnsen John 


AreaCode Address Phone 

12 California =11111111 
45 London 22222222 
32 London 33333333 


If you use the “order by” keyword, the default order is ascending (“asc”). If you want the 
order to be opposite, i.e., descending, then you need to use the “desc” keyword. 
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select * from CUSTOMER order by LastName desc 








Customerld  CustomerNumber LastName FirstName AreaCode Address $ Phone 
| on 1000 Smith John 12 California 11111111 
En 1002 Johnsen John 32 London 33333333 
3 2 1001 Jackson Smith 45 London 22222222 


7.2 SELECT DISTINCT 


In a table, some of the columns may contain duplicate values. This is not a problem, 
however, sometimes you will want to list only the different (distinct) values in a table. 


The DISTINCT keyword can be used to return only distinct (different) values. 
The syntax is as follows: 


soleoce Ciseimecr <CoO Lunia Meliss > Iriel <celo le menos 


Example: 


select distinct FirstName from CUSTOMER 





First ame 
1 =: John 
2 Smith 





7.3 The WHERE Clause 


The WHERE clause is used to extract only those records that fulfill a specified criterion. 
The syntax is as follows: 
Sselece <coOlumin memes > 


Hem <Eelole Meme> 
WSS COLUM Mele OS ieeEOe swell we 


Example: 


SeuleoCrn ee maonmmeUclOME Ra Wham Clot emenxaiiMmioceta—sllO Ou 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


1 1001 Jackson Smith 45 London 22222222 


errr) 
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Note! SQL uses single quotes around text values, as shown in the example above. 


7.3.1 Operators 


With the WHERE clause, the following operators can be used: 


Not equal 


Less than or equal 
LIKE Search for a pattern 





Examples: 


Sole Cen EeonmeUs Cll wvimeitom wae eae ol 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 2 1001 Jackson = Smith 45 London 22222222 


FREER EERE ERE R EERE EERE EEE EEE Ee 


iz 3 1002 Johnsen John 32 London 33333333 


7.3.2 LIKE Operator 


The LIKE operator is used to search for a specified pattern in a column. 
Syntax: 

SHOT Cellwinoa imeaime CS 

ER OM M2 alone mivaitc 

PURI COI Chain iene JULI joe re weed 


Example: 


Sailer © Tom CUSUTOMEIR wWitSic® InaSheinemes Iie ! je! 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 - 1001 Jackson = Smith 45 London 22222222 


2 3 1002 Johnsen John 32 London 33333333 


Note! The "%" sign can be used to define wildcards (missing letters in the pattern) both 
before and after the pattern. 
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Sellecen Sr eoOnmeeusS TOMER Wheto mmc Nanem tke Usa a. 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


SERRE EERE EERE EERE EEE E HERE EERE E EE EE 


| 1001 Jackson Smith 45 London 3 22222222 


Nee EEE REE EEE EERE EEE EE EEe 


You may also combine with the NOT keyword, example: 


select * from CUSTOMER where LastName not like '%a%' 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


SEER EERE EEE EERE EEE EEE EE EERE ERE EE 


1 1000 Smith John 12 Calfomia = 11111111 


Nee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeed 


2 3 1002 Johnsen John 32 London 33333333 





7.3.3. IN Operator 


The IN operator allows you to specify multiple values ina WHERE clause. 
Syntax: 


SIIB Cell uina enn iS) 
ROM ealodke mewn 
IMeWchIIch Okara ovens; ILIN) (wel Ibi i, wellltie2 5 6 6) 


7.3.4 BETWEEN Operator 


SELECT 


The BETWEEN operator selects a range of data between two values. The values can be 


numbers, text, or dates. 
Syntax: 


SHIH CoOluimla Mele |S) 
ROM icelollke ineNie 

WGI Sd CO ILviaia  invenne 

GI MEIEIN) welucil IND weilltve.2 


7.4 Wildcards 


SQL wildcards can substitute for one or more characters when searching for data ina 


database. 
Note! SQL wildcards must be used with the SQL LIKE operator. 


With SQL, the following wildcards can be used: 
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Wildcard Description, 
=n, A substitute for exactly one character 


[Acharlist] Any single character not in charlist 
or 
['!charlist] 





Examples: 
SELECT * FROM CUSTOMER WHERE LastName LIKE 'J cks_n' 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





1 1001 Jackson Smith 45 London 22222222 


EERE E EEE EEE EERE EERE EEE Ee 


SELECT * FROM CUSTOMER WHERE CustomerNumber LIKE '[10]3%' 


Customerld CustomerNumber LastName FirstName AreaCode Address § Phone 





1 1 1000 Smith John 12 California = 11111111 
2 2 1001 Jackson Smith 45 London 22222222 
3 3 1002 Johnsen John 32 London 33333333 


7.5AND & OR Operators 


The AND operator displays a record if both the first condition and the second condition is 
true. 


The OR operator displays a record if either the first condition or the second condition is true. 
Examples: 


select * from CUSTOMER where LastName='Smith' and FirstName='John' 


Customerld CustomerNumber LastName FirstName AreaCode Address $ Phone 
1 @ - 1000 Smith John 12 California 11111111 


EERE EEE EEE EEE EERE EERE EEE EEE Ee 





select * from CUSTOMER where LastName='Smith' or FirstName='John' 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
| | 1 7 1000 Smith John 12 California = =11111111 
2 3 1002 Johnsen John 32 London 33333333 
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Combining AND & OR: 
You can also combine AND and OR (use parenthesis to form complex expressions). 
Example: 


Sele pns come Ul OMmn 
where LastName='Smith' and (FirstName='John' or FirstName='Smith') 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


—_— 1000 Smith John 12 California =11111111 


SEER EEE EEE EERE EEE EE Eee 


7.6SELECT TOP Clause 


The TOP clause is used to specify the number of records to return. 


The TOP clause can be very useful on large tables with thousands of records. Returning a 
large number of records can impact on performance. 


Syntax: 


SHC WOE iM uilose | VSrOsite Colwill IneniniS Us) 
ROM calollke meine 


Examples: 


seileceu, LOP Pls strom CUSTOMER 


Customerld  CustomerNumber LastName FirstName AreaCode Address Phone 





1 @ 1000 Smith John 12 California = 17717171 


Nee ee eee eee e eee eeeeeeeeeeeeeeeee 


You can also specify in percent: 


select TOP 60 percent * trom CUSTOMER 


Customerld CustomerNumber LastName FirstName Arealode Address Phone 





1 if 1000 Smith John 12 Califoria = 11111111 


Nene eee eee ee ee ee eeeeeeeeeeeeeeee 


2 2 1001 Jackson Smith 45 London 2222222? 


This is very useful for large tables with thousands of records 
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7.7 Alias 


You can give a table or a column another name by using an alias. This can be a good thing to 
do if you have very long or complex table names or column names. 


An alias name could be anything, but usually it is short. 


SQL Alias Syntax for Tables: 


SHIH Colla Mewes |S ) 
INOM ‘celolhe meine 
AS gilige Meme 


SQL Alias Syntax for Columns: 


Hine Colvin Nemes “Ss elles iemle 
ROM “Celle mene 


7.8JOINS 


SQL joins are used to query data from two or more tables, based on a relationship between 
certain columns in these tables. 
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Get Data from multiple tables ina 
single Query using Joins 


Example: 
COURSE 


Column Name Data Type Allow Nulls 


Column Name Data Type Allow Nulls | CourseName varchar(50) 
@ Schoolld int ; Schoolld int 
SchoolName varchar(50) Description varchar(1000) 








Description varchar(1000) 
Address 

Phone varchar(50) 
PostCode varchar(50) 
PostAddress varchar(50) 





select 
SchoolName, 
CourseName 





7.8.1 Different SQL JOINs 


Before we continue with examples, we will list the types of JOIN you can use, and the 
differences between them. 


e JOIN: Return rows when there is at least one match in both tables 

e LEFT JOIN: Return all rows from the left table, even if there are no matches in the 
right table 

e RIGHT JOIN: Return all rows from the right table, even if there are no matches in the 
left table 

e FULL JOIN: Return rows when there is a match in one of the tables 


Example: 
Given 2 tables: 


e SCHOOL 
e CLASS 
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The diagram is shown below: 


CLASS 
SCHOOL Column Name Data Type Allow Nulls 
Column Name Data Type Allow Nulls % Classid int 
@ Schoolld int Schoolld int 


OO 


SchoolName yarchar(S0) ClassName varchar(S0) 


Description yarchar( 1000) Description yarchar( 1000) 
Address yarchar(50) 
Phone yarchar(50) 
PostCode yarchar(50) 


PostAddress yarchar(50) 


OBS 





We want to get the following information using a query: 





In order to get information from more than one table we need to use the JOIN. The JOIN is 
used to join the primary key in one table with the foreign key in another table. 


select 

SCHOOL.SchoolName, 

CLASS.ClassName 

eta@vnn 

Ce Om 

PNR Om SehAS oe ONS CHO Ol sicin@@ hem — a Ci ac > © i@o Mle 








SchoolName ClassName 
Eile tkidhcehhne : et 
: eT eee nee =r 
3 TUC PT1 
4 TUC PT2 
5 NTNU Al 
6 NTNU A2 
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A SQL script is a collection of SQL statements that you can execute in one operation. You can 
use any kind of SQL commands, such as insert, select, delete, update, etc. In addition you 
can define and use variables, and you may also use program flow like If-Else, etc. You may 
also add comments to make the script easier to read and understand. 


8.1 Using Comments 


Using comments in you SQL script is important to make the script easier to read and 
understand. 


In SQL we can use 2 different kinds of comments: 


e Single-line comment 


¢ Multiple-line comment 


8.1.1 Single-line comment 


We can comment one line at the time using “--” before the text you want to comment out. 
Syntax: 


a= ISK Cie erenmne oc 


8.1.2 Multiple-line comment 


We can comment several line using “/*” in the start of the comment and “*/” in the end of 
the comment. 


Syntax: 
os 
PaO Re OnmMecme 


cot O Re Omen 


ae 
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8.2 Variables 


The ability to using variables in SQL is a powerful feature. You need to use the keyword 
DECLARE when you want to define the variables. Local variables must have the the symbol 
“@” as a prefix. You also need to specify a data type for your variable (int, varchar(x), etc.). 


Syntax for declaring variables: 


declare @local variable data type 


If you have more than one variable you want to declare: 
declare 


Chivywecielile i Cave Ly iS, 
City wae Lele Cevcel iy pS, 


When you want to assign values to the variable, you must use either a SET or a SELECT 
statement. 


Example: 
declare @myvariable int 


set @myvariable=4 


If you want to see the value for a variable, you can e.g., use the PRINT command like this: 
declare @myvariable int 

set @myvariable=4 

print @myvariable 

The following will be shown in SQL Server: 


<4 Messages 
4 


Assigning variables with a value from a SELECT statement is very useful. 
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We use the CUSTOMER table as an example: 





Customerd CustomerNumber LastName FirstName AreaCode Address Phone 
| on 1000 Smith John 12 California 11111111 
—_—2 CO 1001 Jackson Smith 45 London 22222222 
3 3 1002 Johnsen John 32 London 33333333 





You can assign a value to the variable from a select statement like this: 
declare @mylastname varchar (50) 


select @mylastname=LastName from CUSTOMER where CustomerlId=2 
print @mylastname 


= Messages 


Jackson 


You can also use a variable in the WHERE clause LIKE, e.g., this: 


deelace Grind waremar (50) 
set @find = 'J%' 

Selec. .@ GomeeU > NOMinin 
where LastName LIKE @find 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


CREE EERE EERE EEE EEE EE EERE ERE H RE EE 


1 | 2 : 1001 Jackson Smith 45 London 9 22222222 


Nee e eee eee eee Rene eeeeee eee eeeeee 


2 3 1002 Johnsen John 32 London 33333333 





8.3 Built-in Global Variables 


SQL have lots of built-in variables that are very useful to use in queries and scripts. 


8.3.1 @@IDENTITY 


After an INSERT, SELECT INTO, or bulk copy statement is completed, @@IDENTITY contains 
the last identity value that is generated by the statement. If the statement did not affect any 
tables with identity columns, @@IDENTITY returns NULL. If multiple rows are inserted, 
generating multiple identity values, @@IDENTITY returns the last identity value generated. 


Example: 


Given to tables; SCHOOL and COURSE: 
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SCHOOL table: COURSE table: 
_Schoolld | SchoolName Description Address Phone PostCode Post&ddress Courseld CourseName  Schoolld Description 
= Tuc NULL NULL | NUCL | ROLL NULL = | SCE2006 1 NULL 
2 2 NTNU NULL NULL NULL NULL NULL = "5 _ SCF1106 1 NULL 
a 3 SCE 4206 1 NULL 
| 4 4 SCE4106 1 NULL 





We want to insert a new School into the SCHOOL table and we want to insert 2 new Courses 


in the COURSE table that belong to the School we insert. To find the “Schoolld” we can use 
the @@IDENTITY variable: 


Clare LeieSs (ESalaooll vel sine 


Insert Data ante SCHOOL taole 


insert into SCHOOL(SchoolName) values ('MIT') 


select @SchoolId = @@IDENTITY 


=— Imsere Courses for the specific Sehool above in the COURSE tabile 











insert into COURSE (SchooliId,CourseName) values (@SchooliId, 'MIT- 
Geli) 
insert into COURSE (SchoollId,CourseName) values (@SchoolId, 'MIT- 
ZO Y) 
The result becomes: 
SCHOOL table: COURSE table: 
_Schoolld a SchoolName Description Address Phone PostCode PostAddress Courseld CourseName  Schoolld Description 
| , TUC NULL NULL NULL NULL NULL 1 on | SCE2006 1 NULL 
2 2 NTNU NULL NULL NULL = NULL NULL 9 “9 ‘aac 1 SCE1106 : NULL 
3 16 MIT NULL NULL NULL NULL NULL 
3 3 SCE 4206 1 NULL 
4 4 SCE 4106 1 NULL 
5 15 MIT-101 16 NULL 
6 I6 MIT-201 16 NULL 





8.4 Flow Control 


As with other programming languages you can use different kind of flow control, such as IF- 
ELSE, WHILE, etc, which is very useful. 


8.4.1 IF-—ELSE 


The IF-ELSE is very useful. Below we see an example: 


ceclace Wels comerwNuiilosic iin 
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select @customerNumber=CustomerNumber from CUSTOMER 
where CustomerlId=2 


if @customerNumber > 1000 
oh aps oh one ls ok ma Oi bE Reto) ttl bame\ bh tlol— baum we ae (Same ook 8 ame CLO LO 
else 


print 'The Customer Number is not larger than 1000' 


a Messages 


The Customer Number is larger than 1000 


BEGIN...END: 


If more than one line of code is to be executed within an IF sentence you need to use 
BEGIN...END. 


Example: 


Selle creme lcwmoene ma luinloc 4— Cilla momo mine onan aon © Wloik@) Eee nlaenac 
Cmsiteoma mike —7 


if @customerNumber > 1000 
begin 
print 'The Customer Number is larger than 1000' 
update CUSTOMER set AreaCode=46 where CustomerlId=2 
end 
else 
print 'The Customer Number is not larger than 1000' 


8.4.2 WHILE 


We can also use WHILE, which is known from other programming languages. 


Example: 


We are using the CUSTOMER table: 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
| on 1000 Smith John 12 California = 11111111 
En 1001 Jackson — Smith 45 London 22222222 
3 3 1002 Johnsen John 32 London 33333333 





and the following query: 
wihhike W(selecre reacCode trom CUSTOMER where, Customenid—l))< 920 


begin 
update CUSTOMER set AreaCode = AreaCode + 1 
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end 


sellece ~ from CUSTOMER 











Customerld CustomerNumber LastName FirstName palode Address Phone 
| 1000 Smith John California 11111111 
; E: perenne eee sr (ae — —— ee 
a 3 1002 Johnsen John 40 London 3355555 


As you can see the code inside the WHILE loop is executed as long as “AreaCode” for 


Customerld=1 is less than 20. For each iteration is the “AreaCode” for that customer 
incremented with 1. 


8.4.3. CASE 


The CASE statement evaluates a list of conditions and returns one of multiple possible result 
expressions. 


Example: 


We have a “GRADE” table that contains the grades for each student in different courses: 


select Gradeld, StudentiId, Courseld, Grade from GRADE 





Gradeld Studentld Courseld Grade 
. stint g r 
: Ez eens ; : 
7 3 3 3 0 
4 4 4 3 3 
5 5 1 3 5 





In the “GRADE” table is the grades stored as numbers, but since the students get grades with 
the letters A..F (A=5, B=4, C=3, D=2, E=1, F=0), we want to convert the values in the table 
into letters using a CASE statement: 


Seller 

Gradeld, 

Se Ulekeaic dol 

Coumseones, 

case Grade 
when 5 then 'A' 
when 4 then 'B' 
when 3 then 'C' 
when 2 then 'D' 
when 1 then 'E' 
when 0 then 'F' 
else '-' 

end as Grade 

12 OGL 


Tutorial: Structured Query Language (SQL) 


53 





SQL Scripts 

GRADE 

Gradeld Studentld Courseld Grade 
1 . 1 E 
2 2 2 1 &, 
3 3 3 3 F 
4 4 4 3 C 
5 5 1 3 &, 





8.4.4 CURSOR 


In advances scripts, CURSORs may be very useful. A CURSOR works like an advanced WHILE 
loop which we use to iterate through the records in one or more tables. 


CURSORS are used mainly in stored procedures, triggers, and SQL scripts. 
Example: 


We use the CUSTOMER table as an example: 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 


SERRE EERE EERE EERE HEHEHE EERE EERE EE 
. 





1 1000 Smith John 20 California =} 11111111 
: E ASD ee i a a ai = ae = 
3 3 1002 Johnsen John 40 London 33333333 
4 6 1003 Obama Barak 51 Nevada | 4444 





We will create a CURSOR that iterate through all the records in the CUSTOMER table and 


check if the Phone number consists of 8 digits, if not the script will replace the invalid Phone 
number with the text “Phone number is not valid”. 


Here is the SQL Script using a CURSOR: 


DECLARE 
Gus tomer Poe isair, 
@phone varchar (50) 


DECLARE db cursor CURSOR 
HOES MihiGul Cll OMmeiedk Comin mo mene) au@ lv, 


OPEN db cursor 
FETCH NEXT FROM db cursor INTO @CustomerItd 


WHILE @@FETCH STATUS = 0 
BEGIN 


select @phone=Phone from CUSTOMER where CustomerId=@Customerlid 


Iie IWAN ( CpolaoiaSs) < & 
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update CUSTOMER set Phone='Phone number is not valid' 
where CustomerlId=@CustomerId 


HCl, NEV WINCM Clo Cuiesoic INTO UCUS toute Ic! 
END 


CLOSE db cursor 
DEALLOCATE db cursor 


The CUSTOMER table becomes: 





Customerld CustomerNumber LastName FirstName AreaCode Address 


SERRE EERE EER EE EEE EERE EERE EERE E EEE 
. 


1 1000 Smith John 20 California 

2 “2 | 1001 Jackson Smith 53 London Phone number is not valid 
3 a 1002 Johnsen John 40 London 33333333 

4 6 1003 Obama Barak ay Nevada | Phone number is not valid 








Creating and using a CURSOR includes these steps: 


e Declare SQL variables to contain the data returned by the cursor. Declare one 
variable for each result set column. 

e Associate a SQL cursor with a SELECT statement using the DECLARE CURSOR 
statement. The DECLARE CURSOR statement also defines the characteristics of the 
cursor, such as the cursor name and whether the cursor is read-only or forward-only. 

e Use the OPEN statement to execute the SELECT statement and populate the cursor. 

e Use the FETCH INTO statement to fetch individual rows and have the data for each 
column moved into a specified variable. Other SQL statements can then reference 
those variables to access the fetched data values. 

¢ When you are finished with the cursor, use the CLOSE statement. Closing a cursor 
frees some resources, such as the cursor's result set and its locks on the current row. 


The DEALLOCATE statement completely frees all resources allocated to the cursor, 
including the cursor name. 
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Views are virtual table for easier access to data stored in multiple tables. 


Create View: 
IF EXISTS (SELECT name A View is a “virtual” table that 
FROM sysobjects : ‘ 
bee ore ees Sete ee can contain data from multiple 


AND type = 'V') tables 
DROP VIEW CourseData 


The Name of the View 


Inside the View you join the 
different tables together using 
the JOIN operator 


You can Use the View as an 
ordinary table in Queries : 


Using the View: 


Schoolld SchoolName Courseld CourseName Description 
1 i _| TUC 1 Industrial IT The best course ever 
2 1 TUC 2 Control with Implementation Control Theory 
3 1 TUC Systems and Control Laboratory Practical Lav course 





Syntax for creating a View: 


CREATE VIEW <ViewName> 
BAS 


... but it might be easier to do it in the graphical view designer that are built into SQL 
Management Studio. 

Syntax for using a View: 

select * from <MyView> where ... 


As shown above, we use a VIEW just like we use an ordinary table. 
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Example: 


We use the SCHOOL and CLASS tables as an example for our View. We want to create a View 
that lists all the existing schools and the belonging classes. 


CLASS 
SCHOOL Column Name Data Type Allow Nulls 
Column Name Data Type Allow Nulls G ClassiId int 
@ Schoolld int Schoolld int 


SchoolName yarchar(S0) ClassName varchar(S0) 


Description yarchar( 1000) 


OO 


Description yarchar(1000) 
Address yarchar(50) 
Phone yarchar(50) 
PostCode yarchar(50) 
PostAddress yarchar(50) 


lv] 
lv] 
Vv] 
lv] 
lv] 
CO 





We create the VIEW using the CREATE VIEW command: 


CREATE VIEW SchoolView 
JENS. 


SEE Cur 

SCHOOL.SchoolName, 

CLASS.ClassName 

FROM 

SCHOOL 

NER Om Senso Ol CHOC. se MOG hee — Clie > 5 Coo mena 


Note! In order to get information from more than one table, we need to link the tables 
together using a JOIN. 


9.1 Using the Graphical Designer 


We create the same View using the graphical designer in SQL Server Management Studio: 
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Creating Views using the Editor 
Object Explorer 3) 


Connecty S29 32 = Viel 4 mi SCHOOL 


_|* (All Columns) 
Schoolid 


i CLASS 


J) 
= (9 Databases lv] Schoolvame 
| |Description 
(9 System Databases Tladdress 
INVOICING —_ 
SCADA 
SCHOOL 
(Jj Database Diagrams 








Table Output Sort Type Sort Order Filter Or... Or... Or.. 
SCHOOL 
CLASS 


Filter 


AHHH 


it Start PowerShell = 

g ir TEST SELECT  dbo.SCHOOL.SchoolName, dbo.CLASS.ClassName 

= FROM —— dbo.SCHOOL INNER JOIN The Code is automatically 
(9 Security Reports dbo.CLASS ON dbo.SCHOOL.Schoolld = dbo.CLASS.Schoolld ~~ generated 

(9 Server Objects 

& (9 Replication Refresh 
s 

(9 Management = 


SCE1 | 
| ++ — Show the results 
PTI 
| 
lorie 


_Tables Views | Functions | Synonyms 














of6 pb Di > ©) Cellis Read Only. 


STUDENT _COURSE 
TEACHER 
TEACHER _COURSE 


Enter a name For the view: 


Add necessary tables ‘Schoolview| 











Save the View 





Step 1: Right-click on the View node and select “New View...”: 


Object Explorer 
Connecty 2932 ew VRS 
= lo . . 
=) jj Databases 

_j System Databases 

(4) INVOICING 

(4) SCADA 

(SJ) SCHOOL 


4 jj Database Diagrams 
+ | Tables 





Filter 






_j Securit 

# |g TEST 

(i Security Reports 

_j Server Objects 

# {9 Replication Refresh 
# |j Management 


Start PowerShell 





Step 2: Add necessary tables: 
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Add lable 


Tables | Views | Functions | Synonyms 





STUDENT_COURSE 
TEACHER 
TEACHER _COURSE 














Step 3: Add Columns, etc. 


sa CLASS Ei 
E& SCHOOL 
__|* (All Columns) 


_|* (All Columns) | | Cassid 


__|Schoolid =>==00 ||" School 
\v |SchoolName ¥ ClassName Select necessary 


= erika _ |Description columns 


Table Output Sort Type Sort Order Filter 
SCHOOL 
ClassName CLASS 


< 


SELECT dbo.SCHOOL.SchoolName, dbo,CLA5S,ClassName 
FROM dbo, SCHOOL INNER JOIN The Code is automatically 
dbo, CL455 ON dbo. SCHOOL. Schoolld = dbo.CLA55, Schoolld gen erated 


[ SchoolName ClassName 
> 


SCE1 


SCE2 <+—_- Show the results 


PT1 


>» bil > ©) Cellis Read Only, 





Step 4: Save the VIEW: 


Choose Name 


Enter a name For the view: 


Schoolview| 
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Step 5: Use the VIEW in a query: 


SeileCcem il aomm se me ell ale 


SchoolName ClassName 





1 (oe | SCE1 
ee —_ 
3. TUC PT1 
4 TUC PT2 
5 NTNU Al 

6 NTNU A2 
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10 Stored Procedures 


A Stored Procedure is a precompiled collection of SQL statements. In a stored procedure you 
can use if sentence, declare variables, etc. 


Create Stored Procedure: 


IF EXISTS (SELECT a 
ae A Stored Procedure is like Method in C# 


WHERE name = 'StudentGrade' - itis a piece of code with SQL 
AND a i 
DROP ea On commands that do a specific task — and 


you reuse it 


Procedure Name 


Input Arguments 


Internal/Local Variables 
Note! Each variable starts with @ 


SQL Code (the “body” of the 
Stored Procedure) 


Using the Stored Procedure: 





Syntax for creating a Stored Procedure: 


CREATE PROCEDURE <ProcedureName> 
@<Parameterl> <datatype> 


declare 

Q@myVariable <datatype> 

. Create your Code here 

Note! You need to use the symbol “@” before variable names. 
Syntax for using a Stored Procedure: 

EXECUTE <ProcedureName (...) > 

Example: 
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Stored Procedures 


We use the SCHOOL and CLASS tables as an example for our Stored Procedure. We want to 
create a Stored Procedure that lists all the existing schools and the belonging classes. 


CLASS 
SCHOOL Column Name 
Column Name Data Type Allow Nulls ¢ Classid 
@ Schoolld int Schoolld 


O 


SchoolName varchar(50} ‘a ClassName 


Description yarchar(1000) Description 
Address yarchar(50) 
Phone varchar(50) 
PostCode yarchar(S0) 


PostAddress yarchar(S0) 


OAs 


We create the Stored Procedure as follows: 


CREATE PROCEDURE GetAllSchoolClasses 
AS 


select 

SCHOOL. senoo Name, 

CLASS.ClassName 

IE 1c@)ii 

SC BOO 

HLiMia@ceis youlias 1CILWNS S Ol. SCHOO. Selo kel = (CIWS) 5S eleioe) 1) el 
order by SchoolName, ClassName 





Data Type Allow Nulls 
int 
int 
yarchar(S0) 
yarchar( 1000) 


When we have created the Stored Procedure we can run (or execute) the Stored procedure 


using the execute command like this: 


execute GetAllSchoolClasses 





SchoolName  ClassName 
"NTNU tela : 
; TT ena . 
a TUC PT1 
4 TUC PT2 
5 TUC SCE1 
6 TUC SCE2 





We can also create a Store Procedure with input parameters. 


Example: 
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We use the same tables in this example (SCHOOL and CLASS) but now we want to list all 
classes for a specific school. 


The Stored Procedure becomes: 


CREATE PROCEDURE GetSpecificSchoolClasses 
GdSciee UNeme wera cinema cs) 
AS 


select 

SC FOOL Schoo Mame, 

CLASS.ClassName 

from 

SC BOO 

Mimasr sould CLASS Oil SCHOO. SemaoOollc =] CASS .Selaoe cl 
where SchoolName=@SchoolName 

order by ClassName 


We run (or execute) the Stored Procedure: 


execute GetSpecificSchoolClasses '‘'TUC' 





SchoolName ClassName 





. “Tie antelicantshcin : = 
oer = 
3 TUC SCE1 

4 TUC SCE2 


Or: 


execute GetSpecificSchoolClasses 'NTNU' 





SchoolName ClassName 


1 = NTNU Ad 


PrrrrIrrCi i 





When we try to create a Stored Procedure that already exists we get the following error 
message: 


There is already an object named 'GetSpecificSchoolClasses' in the database. 


Then we first need to delete (or DROP) the old Stored Procedure before we can recreate it 
again. 


We can do this manually in the Management Studio in SQL like this: 
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=) 9 Programmability 
= (9 Stored Procedures 


| System Stored Procedures 
+ dbo, GetAllSchoolClasses 


dbo, GetSpecificSchoolClasseg 


+) dbo, StudentGrade 
jj Functions 

Jj Database Triggers 
jj Assemblies 

Lj Types 

jj Rules 

jj Defaults 

jj Service Broker 

# | j Security 

(g TEST 

Security 

Server Objects 

Replication 

Management 


ct] 





ee) ce) ce) ce) Ee) et! 














New Stored Procedure... 


Modify 


Execute Stored Procedure... 


Script Stored Procedure as 
View Dependencies 


Policies 


Facets 
Start PowerShell 
Reports 


Rename 


A better solution is to add code for this in our script, like this: 


fk EX hohs on khel name 
HROM Sesysebqecces 
WHERE name = GetSpecificSchoolClasses ' 


AND 


ef 


DROP PROCEDURE GetSpecificSchoolClasses 


GO 


CREATE PROCEDURE GetSpecificSchoolClasses 
GS eclaeeo ll lama mgenae lace es0)) 


INS. 


select 


SCHOOL.SchoolName, 


CLASS.ClassName 
if Om 
Seo Cie 


MO eOmmme ly sO oe HO Ol oe Me ollie 


iia ello oun temic —(Choi@ ieee lemme 
order by ClassName 


Clase. en oe iirc 


Stored Procedures 


So we use CREATE PROCEDURE to create a Stored Procedure and we use DROP PROCEDURE 


to delete a Stored Procedure. 


10.1 


NOCOUNT ON/NOCOUNT OFF 


In advanced Stored Procedures and Script, performance is very important. Using SET 
NOCOUNT ON and SET NOCOUNT OFF makes the Stored Procedure run faster. 


SET NOCOUNT ON stops the message that shows the count of the number of rows affected 
by a Transact-SQL statement or stored procedure from being returned as part of the result 


set. 
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SET NOCOUNT ON prevents the sending of DONE_IN_ PROC messages to the client for each 
statement in a stored procedure. For stored procedures that contain several statements that 
do not return much actual data, or for procedures that contain Transact-SQL loops, setting 
SET NOCOUNT to ON can provide a significant performance boost, because network traffic is 
greatly reduced. 


Example: 


PES Ss oh ener siame 
FROM sysobjects 
WHERE name = 'sp LIMS IMPORT REAGENT' 
AND cyjoe = 9 P*) 
DINGIE TINOInIDUIsdt Syo) Int IME In ele) enn AL 
GO 


Cladmve ie, EIN OC IDIONSS) sje) JIU MIEN IY eleven aN Ih 
@Name varchar(100), 

Cleve) ele Sneteevic ia @ emer N00) 

GCProduckNumoer waremar (L000); 
@Manufacturer varchar (100) 


AS 
SET NOCOUNT ON 


if not exists (SELECT ReagentId FROM LIMS REAGENTS WHERE 
[Name ]=@Name) 
SLINSHEEE JINN! ILLS IS ANGIGIN IES 1 Neue |, EseOchuic EIN UnloS ie, Meine eC Lies ie 
VALUES (@Name, @ProductNumber, @Manufacturer) 
else 
CUE DYE Ie, IES) elev eG INES) cS) ail 
[Name] = @Name, 
ProductNumber = @ProductNumber, 
Manufacturer = @Manufacturer, 
WHERE [Name] = @Name 


SET NOCOUNT OFF 
GO 


This Stored Procedure updates a table in the database and in this case you don’t normally 
need feedback, sp setting SET NOCOUNT ON at the top in the stored procedure is a good 
idea. it is also good practice to SET NOCOUNT OFF at the bottom of the stored procedure. 


Tutorial: Structured Query Language (SQL) 


11 Functions 


With SQL and SQL Server you can use lots of built-in functions or you may create your own 
functions. Here we will learn to use some of the most used built-in functions and in addition 
we will create our own function. 


11.1 Built-in Functions 


SQL has many built-in functions for performing calculations on data. 


We have 2 categories of functions, namely aggregate functions and scalar functions. 
Aggregate functions return a single value, calculated from values in a column, while scalar 
functions return a single value, based on the input value. 


Aggregate functions - examples: 


e AVG() - Returns the average value 

e STDEV() - Returns the standard deviation value 
¢ COUNT() - Returns the number of rows 

e MAX() - Returns the largest value 

e MIN() - Returns the smallest value 

¢ SUM() - Returns the sum 

° etc. 


Scalar functions - examples: 


¢ UPPER() - Converts a field to upper case 

e LOWER() - Converts a field to lower case 

e LEN() - Returns the length of a text field 

e ROUND() - Rounds a numeric field to the number of decimals specified 
¢ GETDATE() - Returns the current system date and time 

° etc. 


11.1.1 String Functions 


Here are some useful functions used to manipulate with strings in SQL Server: 
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CHAR 
CHARINDEX 
REPLACE 
SUBSTRING 
LEN 
REVERSE 
LEFT 

RIGHT 
LOWER 
UPPER 
LTRIM 
RTRIM 


Read more about these functions in the SQL Server Help. 


11.1.2 Date and Time Functions 


Here are some useful Date and Time functions in SQL Server: 


DATEPART 
GETDATE 
DATEADD 
DATEDIFF 
DAY 
MONTH 
YEAR 
ISDATE 


Read more about these functions in the SQL Server Help. 


11.1.3 Mathematics and Statistics Functions 


Here are some useful functions for mathematics and statistics in SQL Server: 


COUNT 
MIN, MAX 


COS, SIN, TAN 


SQRT 
STDEV 
MEAN 
AVG 
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Read more about these functions in the SQL Server Help. 


11.1.4 AVG() 


The AVG() function returns the average value of a numeric column. 
Syntax: 
Example: 


Given a GRADE table: 


Column Name Data Type Allow Mulls 
= cee - - 
B= por = 5 
Courseld int [| 
Grade Float [| 
Comment yvarchar( 1000} 


We want to find the average grade for a specific student: 


select AVG(Grade) as AvgGrade from GRADE where StudentId=1 





AvgGrade 


COREE EERE R EERE EEE R HERRERO Ee 


. 
Nee eeeeeeeeeeeeeeeeeeeeeeeeeeees 


11.1.5 COUNT() 


The COUNT() function returns the number of rows that matches a specified criteria. 


The COUNT(column_name) function returns the number of values (NULL values will not be 
counted) of the specified column: 


SHIGE COUNT Oo lL bing aes) INNOM icelolis nel 


The COUNT(*) function returns the number of records in a table: 


STC COUKE (Ce) wom cello lS inten 
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We use the CUSTOMER table as an example: 





Customerld CustomerNumber LastName FirstName AreaCode Address 
, "i Seiad : Tran mrs [es 2 eee 
: E Ce ia a 7 rc —— 
3 3 1002 Johnsen = John 32 London 





select COUNT(*) as NumbersofCustomers from CUSTOMER 





NumberofCustomers 


SEER EEE EERE EEE EE EEE EERE EEE EERE EEE EE EEEEEE EEE EE EES 
. 


SERRE E EEE EEE EEE EEE REESE EERE EEE ESSER EEE EEE EEE EEE eee 


11.1.6 The GROUP BY Statement 


Aggregate functions often need an added GROUP BY statement. 


Phone 

11111111 
22222222 
33333333 


Functions 


The GROUP BY statement is used in conjunction with the aggregate functions to group the 


result-set by one or more columns. 
Syntax 


SHH Colbie vems, eCceecgecS UC tom (eo lui iveiurS 
ROU celole meine 

WEL; COLUMN Mewes Cipeizeuo wells 

GROUESS (eo Eumnummeme 


Example: 


We use the CUSTOMER table as an example: 





Customerld CustomerNumber LastName FirstName AreaCode Address 
, " theta : ope mr iia e panes 
: E: eae a = —- rc — 
3 a 1002 Johnsen John 32 London 





If we try the following: 
select FirstName, MAX(AreaCode) from CUSTOMER 


We get the following error message: 


Column *CUSTOMER.First Name’ is invalid in the select Iimst because if is 


either an aggregate function or the GROUP BY clause. 
The solution is to use the GROUP BY: 


select FirstName, MAX(AreaCode) from CUSTOMER 
group by FirstName 
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22222222 
33333333 


not contained in 
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FirstName [No column name) 


COREE EEE E EERE RHEE EERE EERE EES 


1 | John | 32 


errs 





11.1.7 The HAVING Clause 


The HAVING clause was added to SQL because the WHERE keyword could not be used with 
aggregate functions. 


Syntax: 


DHHACMT Colvin owemis, eCcesgecS «UAC Lom (Sol wan Meme) 
ROM wwealollke meine 


MID COI vile ens COS celnoe Wellue 
CR OUES > Gree Fuiimuiaeine 


BEVIUING BGeiesge cS CRN com (Colvin Meme) OCfscie tot we Luc 


We use the GRADE table as an example: 


select * from GRADE 








Gradeld Studentld Courseld Grade Comment 
" earERTTTENNN : : iT 
— ; : viTTT 
a, 3 3 3 0 NULL 
4 4 4 c 3 NULL 
z 5 1 3 5 NULL 


First we use the GROUP BY statement: 


select Courseld, AVG(Grade) from GRADE 
GicOuUO lo Comcse tcl 





Courseld [No column name] 


preted 





While the following query: 


select CourselId, AVG(Grade) from GRADE 
SISOUlS Ioy Wciliese cl 
having AVG(Grade) >3 





Courseld [No column name} 


Vee e eee e eee e eee e eee eeneneeee 
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11.2 User-defined Functions 


IN SQL we may also create our own functions, so-called user-defined functions. 


A user-defined function is a routine that accepts parameters, performs an action, such as a 
complex calculation, and returns the result of that action as a value. The return value can 
either be a scalar (single) value or a table. Use this statement to create a reusable routine 
that can be used in other queries. 


In SQL databases, a user-defined function provides a mechanism for extending the 
functionality of the database server by adding a function that can be evaluated in SQL 
statements. The SQL standard distinguishes between scalar and table functions. A scalar 
function returns only a single value (or NULL), whereas a table function returns a (relational) 
table comprising zero or more rows, each row with one or more columns. 


Stored Procedures vs. Functions: 


e Only functions can return a value (using the RETURN keyword). 

e Stored procedures can use RETURN keyword but without any value being passed[1] 

e Functions could be used in SELECT statements, provided they don’t do any data 
manipulation and also should not have any OUT or IN OUT parameters. 

e Functions must return a value, but for stored procedures this is not compulsory. 

e A function can have only IN parameters, while stored procedures may have OUT or IN 
OUT parameters. 

e A function is a subprogram written to perform certain computations and return a 
single value. 

e Astored procedure is a subprogram written to perform a set of actions, and can 
return multiple values using the OUT parameter or return no value at all. 


User-defined functions in SQL are declared using the CREATE FUNCTION statement. 


When we have created the function, we can use the function the same way we use built-in 
functions. 
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A database trigger is code that is automatically executed in response to certain events ona 
particular table in a database. 


A Trigger is executed when you insert, update or delete data in a Table specified in 
the Trigger. 


Create the Trigger: 


IF EXISTS (SELECT name . 
FROM sysobjects Inside the 


WHERE name = 'CalcAvgGrade' Trigger you can 
AND type = 'TR") , 

DROP TRIGGER CalgAvgGrade use ordinary SQL 
statements, 
create variables, 
etc. 


Name of the Trigger 


SQL Code 
(The “body” 
of the Trigger) 


Note! “INSERTED” is a temporarily table containing the latest inserted data, and it is very 
handy to use inside a trigger 





Syntax for creating a Trigger: 


CREATE TRIGGER <TriggerName> on <TableName> 
HOR UNSER a) U Eb Avery Orie Riv, 

AS 

. Create your Code here 

GO 


The Trigger will automatically be executed when data is inserted, updated or deleted in the 
table as specified in the Trigger header. 


INSERTED and DELETED: 


Inside triggers we can use two special tables: the DELETED table and the INSERTED tables. 
SQL Server automatically creates and manages these tables. You can use these temporary, 
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memory-resident tables to test the effects of certain data modifications. You cannot modify 
the data in these tables. 


The DELETED table stores copies of the affected rows during DELETE and UPDATE 
statements. During the execution of a DELETE or UPDATE statement, rows are deleted from 
the trigger table and transferred to the DELETED table. 


The INSERTED table stores copies of the affected rows during INSERT and UPDATE 
statements. During an insert or update transaction, new rows are added to both the 
INSERTED table and the trigger table. The rows in the INSERTED table are copies of the new 
rows in the trigger table. 


Example: 


We will use the CUSTOMER table as an example: 





Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
| 1000 Smith John 20 California = 11111111 
—2 1001 Jackson Smith 53 London 22222222 
o. 3 1002 Johnsen John 40 London 33333333 





We will create a TRIGGER that will check if the Phone number is valid when we insert or 
update data in the CUSTOMER table. The validation check will be very simple, i.e., we will 
check if the Phone number is less than 8 digits (which is normal length in Norway). If the 
Phone number is less than 8 digits, the following message “Phone Number is not valid” be 
written in place of the wrong number in the Phone column. 


The TRIGGER becomes something like this: 


if EMSS HsflecC. mame 
FROM sysobjects 
WHERE name = 'CheckPhoneNumber' 
AND type = 'TR') 
DROP TRIGGER CheckPhoneNumber 
GO 


CREATE TRIGGER CheckPhoneNumber ON CUSTOMER 
FOR UPDATE, INSERT 

INS 

DECLARE 

@CustomerlId int, 

GCPReOmesVvetenata0)r, 

@Message varchar (50) 

Seer mOCcountr Om 


select @CustomeriId = CustomeriId from INSERTED 


select @Phone = Phone from INSERTED 
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set @Message = 'Phone Number ' + @Phone + ' is not valid' 


if len(@Phone) < 8 --Check if Phone Number have less than 8 digits 
update CUSTOMER set Phone = @Message where Customerld = 
Gis tomer lo 


Seu MOCOUnt, Clr 


GO 


We test the TRIGGER with the following INSERT INTO statement: 


IWIN SIGIR JEN IC) (CU SOM ale 
(CustomerNumber, LastName, FirstName, AreaCode, Address, Phone) 


VALUES 
(SOUS Olena, Vieveesl<cy 2 51 Vinieaveuclery 3 Yala 


The results become: 


Customerld CustomerNumber LastName FirstName AreaCode Address Phone 





i 1000 Smith John 20 California 11111111 


COREE EERE EERE E EEE EEE EERE EEE Eee 


2 1001 Jackson Smith 53 London 22222222 
3 1002 Johnsen John 40 London 
6 1003 Obama Barak AT Nevada Phone Number 4444 is not valid 


As you can see, the TRIGGER works as expected. 


em wh — 


We try to update the Phone number to a valid number: 


update CUSTOMER set Phone = '44444444' where CustomerNumber = '1003' 


The results become: 








Customerld CustomerNumber LastName FirstName AreaCode Address Phone 
| 1000 Smith John 20 Califomia 11111111 
—2CO 1001 Jackson Smith 53 London 22222222 
3 3 1002 Johnsen John 40 London 3 3 
4 6 1003 Obama Barak 51 Nevads 
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13. Communication from 
other Applications 


A Database is a structured way to store lots of information. The information is stored in 
different tables. “Everything” today is stored in databases. 


Examples: 


¢ Bank/Account systems 
e¢ Information in Web pages such as Facebook, Wikipedia, YouTube 
e ... lots of other examples 


This means we need to be able to communicate with the database from other applications 
and programming languages in order to insert, update or retrieve data from the database. 


13.1 ODBC 


ODBC (Open Database Connectivity) is a standardized interface (API) for accessing the 
database from a client. You can use this standard to communicate with databases from 
different vendors, such as Oracle, SQL Server, etc. The designers of ODBC aimed to make it 
independent of programming languages, database systems, and operating systems. 


We will use the ODBC Data Source Administrator: 


“| ODBC Data Source Administrator 


UserDSN System DSN | File DSN | Drivers | Tracing | Connection Pooling | About | 


System Data Sources: 


Driver 
Default_Database National Instruments Citadel 5 [ 
LabVIEW Microsoft Access Driver ("mdb Remove 
Microsoft Access Driver [*.mdb, 


Xtreme Sample Database 2008 Microsoft Access Driver (*.mdb- 


2 


An ODBC System data source stores information about how to connect to 
the indicated data provider. 4 System data source is visible to all users 
on this machine, including NT services. 
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ODBC -— Step by Step Instructions 


‘ODBC Data Source Administrator 
User DSN | System DSN | File DSN | Drivers | Tracing | Connection Pooling | About | 
User Data Sources: 


: Mi —_ Base Driver ("di 
el File: Microsoft Excel Driver [* eng 
MS piseen Database Mi sae Access Driver (“.mdb} 


about how ape 
& User data source is only visible to 
ari Gas tip bs Ueda Wie calteet ent machine. 


An ODBC User data source stores information 
®) the indicated data provider. 


Create a New Data Source to SOL Server 


v Connect to SQL Server to obtain default settings for the 


Create a New Data Sourc 


Use either 
Windows or SQL 
Server 
authentication 
(Windows is 
simplest to use!) 


13.2 


(? \(&) Create New Data Source 


Microsoft = FoxPro-Treiber 
e" {adel 5 Database 


Select the 
Database you are 
using for the 
Library 


e to SOL Server 


[¥ Use ANSI quoted identifiers. 
[¥ Use ANSI nails, paddings and warnings. 
o 


< Tibake Avbyt | Hie | 





Microsoft Excel 


ed Create a New Data Source to SOL Server 
covets sve) RC Conn aEcnon 
Becks” ~—What name do you want to use to refer to the 
Name: |TEST 


How do you want to describe the data source? 
Description: 


— —__ 
Which SQL Server do you want to connect to? ( 5 ) 
Server, |PC88235\DEVELOPMENT| a 
The Name of your 
SQL Server 


cs 


e 7 [” Use strong encryption for data 


IV Perform translation for character data 
Use regional settings when outputting currency, numbers, dates and 
e s times. 


Microsoft SQL Server ODBC Driver aa 03.85.1132 
Data Source Name: TEST 


se lo 
Prepared Statements Option: Drop temporary procedures on 


Use Failover Server: No 

Use ANSI Quoted Identifiers: Yes 

Use ANSI Null, Paddings and Wamungs: Yes 
ata Encryption: No 


—S— 


Test your 
connection to see 
if its works 


Microsoft Excel has the ability to retrieve data from different data sources, including 
different database systems. It is very simple to retrieve data from SQL Server into Excel since 
Excel and SQL Server has the same vendor (Microsoft). 


Home Insert 


Page Layout Formulas 


Data 


Review View Developer 





% Cut 
<4 Copy 
SF Format Painter 


san ste 





_ 
Oo |W DIN An S winie } 





A B Cc D E 
3 Barak Obama 
2 Jens Stoltenberg 22222222222 
1 John Cleese 
4 Kurt Nilsen 


33333333333 


11111111111 
os 


sal = Wrap Text 








-a Merge & Center * 






White House 12 45667722 


Pilstredet 45 66778899 
Pilstredet12 12345678 
KarlJohan34 44332277, 
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Select your ODBC connection 


Microsoft Excel a 


i 3 é = e Oo irons is = Nd (dition | =: 


a, a Bookl From From From From Other Existing ep Z| Sort Filter Text to 
. ~ ; Access Web Text —Sources~ | Connections || Ally = Edit W advanced || columr 
i = External Da’ an rect! ions Cart & Fille 


insert Page Layout Formulas Rev ew Develope Add-ins Acrobat Team c Dat: 


cam Fhts0e aim Seep) Ly 


From From = Fr | Existing Refresh Al Sort Fitter . Textto Remove Data Consolidate What-4 || Group Ungroup 
Access Web Text Connections || Ally © Edit Links VW advanced Columns Duplicates Validation ~ Analysis * ° ° 
z From SQL Server ; bata Tools 
Create a connection to a SQL Server table, Import data 
into Excel as a Table or PivotTable report 
From Analysis Services 
Create 8 connection to 8 SQL Server Analysis Services cube. 
Import data into Excel as a Table or PrvotTable report 
From XML Data import 
Open or map a XML file into Excel. 

















From Data Connection Wizard 

a data mat by using the Data 
Mection Wiz ard and OLEDS 

From Microsoft Query 

Import data for an unlisted format by using the Microsoft 

Query Wizard and ODBC. 


WO IAIW) SB |Win 


Home insert Page Layout Formulas Data Review View Developer A Aq Home Insert Page Layout Formulas Data Review View Developer Adi 


A a seg | ga ese lion cut SS || = = ||) crore 


From From From From Other Existing Refresh Filter he 
Access Web Text Sourcesy Connections | Ally © Edit Links W Advanced <4 Copy —— 
: Paste Bo 2 Uw |) 


Si —_—— RerEe S Format Painter 
\___~ Gaal 
y A B Cc D E 
PM Studentid EJ) studentName EdjstudentNumber BdjAddress__ Ei Phone Bi) 


F 2 3 Barak Obama 33333333333 White House 12 45667722 
Classld 7 3 2 Jens Stoltenberg 22222222222 Pilstredet45 66778899 
STUDENT_COURSE ys es 
qunslic age " = | 11111111111 Pilstredet12 12345678 
Sesh 44444444444 KarlJohan34 44332277, 











WON DU & WN fe 


Query Wizard - Finish 





~ What would you like to do next? 


(© Retum Data to Microsoft Office Excel 
© View data or edit query in Microsoft Query 


Finally, the data from the 
database is in the Excel 
sheet 
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